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(57) Abstract: It is intended to provide an LLPL gene and a novel use of its gene product. According to a screening method with 
the use of LLPL, preventives and/or remedies for various diseases caused by deficiency of LLPL can be efficiently screened. A 
*"3 nonhuman animal with hypoexpression of LLPL lacks various biological activities which would be induced by LLPL. Thus, it is 
^ usable as a model of various diseases induced by deficiency of LLPL. Therefore, the animal is useful in screening preventives and/or 
remedies for various symptoms caused by deficiency of LLPL (for example, diseases caused by apoptosis), clarifying causes of 
LLPL-associated diseases and discussing therapies therefor. Moreover, compounds which can be obtained by the above-described 
screening method are useful as preventives and/or remedies for diseases caused by apoptosis. 
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(57)£»: *^liLLP Lm&*&£lf*0>i&&+mto<DmtiLm&(Omi&£B&)t?Z>o *£^(DLLP L£ 
m^&Xt U -->**fc|Zcfc*itf . L L PLAm\Z&E+&&mi&mO*tote&V/*tzlt%&toZtom&< 

tut. llp L*«c:fiBf m^\tT^h-^7,\z^r^mmo^K^^isy'^tz\t^mm(Dx{; 
■j-->>^ l lp Lsm&£<omm?im&&if%mmo)&tt\zi!mv&&o i*\z % *?m<i>*>o u--> 
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wnm 

llp Lm^rf-^n^coi&B^mmtDmmmm 

#^.7***1) A 3 — feT (LCAT-like lysophospholipase, TLLPLj <hB& 

io tzmm, LLPL«GH^3i*£#fc hm%W)®j$:m^z>7#] — ^xmmm 

Vi$?>;V7ftmiz\$7T$?>rt2 [Srivastava, R. & A. . Srivastava, N. 
15 (2000) Mol. Cell Biochem. , 209, 131-144] > mm, V*l~7$- [Hiltunen, T 
.. P. & Yla-Herttuala, S. (1998) Atherosclerosis, 137, S81-88] , MMfe 
m?>^?n [Yamashita. S. £, (2000) Atherosclerosis, 152, 271-285, 0 
ram, J., F. & Vaughan, A., M. (2000) Curr. Opin. Lipidol. , 11, 253-260] 

' &ii&i£fiy^>A;7 (HDL) n\y^n-Mt. llKIoMlfcio 
jliBiPt LT#< ro^f <t O^ft 6titl^ [Barter. P., J. & Rye 
. K., A. (1996) Atherosclerosis, 121, 1-12] » HDLe**lti©jii& 

25 \z&^X±Wfc'&M&%:fcLX^& [Tall. A (2000) Arterioscler. Thro 
mb. Vase. Biol., 20. 1185-1188, Santamarina-Fojo. S. (2000) Curr. Opi 
n. Lipidol., 11. 267-75] » Z\(Dn UX^u-)l&1fcm%<D&mBmx&Z>U 
is^> : ?U7.^U-)V7z/)Vh7>7>7^7— t? (L CAT) «U £<hLTJF 
mxm&tsn [Warden, C. e>, (1989) J. Biol. Chen, 264. 21573-21581] , 
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«*©HDLife^*K:#ftL-W3 [Kuivenhoven, J. 6, (1997) J. Lipid R 
es., 38, 191-205]. P r e 0 HDLk:«fcoT5l#S[^nfc*4g«BJfiOill«3 V 

5 Hfcfi^WK:«V>TV>#£#A£ttW-5 [Czarnecka, H. & Yokoyama, S. (1995 
) Biochemistry, 34, 4385-92] . £©k hh CATfc#LT75 /SU^T? 
4 7 36©ffiHtt**rr*»*L L PL**, t hYi?D7 7-yi» c DN A 

^JfecDNAC[)M^K6^li$tiT^5 [Taniyama£> : Biochem. Biophys. 
10 Res. Commun. , 257 : 50-56 (1999) ] . 

tbt^yxiz&^Ti*. (i) thTttv^a77-^i«t, vwe 

f«V^n77-^LLPL«$tl§:i, (2) 75yM@H?iJ-e8 8 
X©ffl^H4**»S^t, (3) >J/t~ ^^-7tt|^i;AHSMGIB5>JT*«C 
£ ($|JB¥1 1-2 6 9 1 9 9-*t) , (4) fl#i#Cfeft5LLPLlfe?© 

«-fb?»^jiiLittJBHyp7 7'f;nc^'rs^ffl**#A5nfc. -tin?, llpl 

©^*^K:^W-***©*liB*«J: Wffl«Mfi:oViT»wr* LLPL 
g£LfcV*«fc"5 &L L P L»fi^5SS*£»»©*xJI'£« s «U 
20 tit«"r«J:tT-€-©»*T€:fTofc. ■€■©»*, LLPL/Ap oE-fi^tiT 

£©L L PL©»IR«<b»ftdStttt^n6©J!W»ft»K:>^t-*^ffl^n©^ffl'e 
25 ±fcfEBL-TV>5£#*.Sn*. 

ifi^, BMbL D L ©4#»»fii#:?&ffl V^cJfil^m^L D L ©j£S^©H?I5E#fT t> 

-fkLDLHttv^Dyy-^M^iiJnLT^D (Ehara S et al., Circulat 
ion, 103, ppl955-1960, 2001) > iftLDLti57^n77-^iattft*i 
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jfti ttmmiwmitmm.mm^w- u^jvx-m # x u s £ t m& < *m £ nt 

rtinet. W. & Kockx, M. M., (2001) Curr. Opin. Lipidol., 12, 535-54L Coll 
es. S. M. (2001) Trends Cardiovasc Med, 11, 131-138, mmm®, (1999) 

$>nz>n mm mm, 44, 1052-1058] . «ah 7^h->xti^-efe 

5 3 0XM^"j7XT'«, A p o E ifflzl^S^^^Oili IT, 
10 5»^i?)^m©jiMJPji^^$nTV^ [Guevara £>, (1999) Nature Med. , 5 
, 335-339] . mmft<DT-#h-i'7,<Dft1fi&?M'< ; bt, mmVTc^^n 

T^u^yc3x-r>E (ApoE) -y ^^7^hv^77to^ji/y y^r^ 

Kr«l«Jfc:«< £££Jl,aiLW3 (#H2 001-15252 0^, #12 0 0 
20 1-3 1 1 9 7 lf« 002-14587 6 &Z$P C T/ J P 0 2/ 

04 8 7 6=WO0 2/1 0 2 9 9 8) 0 £ CD L L P L (DtfiWlMWiikifeFB £ !d 
fcSK il'** d m fztiL L P L ©^Sfett^^-r S £ t3&«-C* -So 

7^ h - y^ffiWS 3 £ t SJIffi V fco 

^mmm^it. ;n^©flii:^^T, llpl btLtcy^ h 
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•if (LLPL) Mtt*^b$-t±^)'fb^tlSfe^om<D7.^U-^>^^ 

(2) m&mn: l^mznzy =i yM&mftZte%?>^2n£frfc*:(Dm%: 
fflvi^,, ±te (i) fB«©x^u-->^^ 

mzm-?z>ik&m&feit : t<Dm.-T?&z>±m (i) (2) fBScox^u-^ 
y mmm ^ w l t& % ? >n z> m h I, < ^©^^ -? 5f h * fc £ ©it 

u/t— tf (llpl) mft&mk2#&<k£?m&rziz^(Di&(Dz<?ij-->tfm 

(5) sb^j#-^: i^mznz7$yn&mfr'bt£%?>A2wi£rz\$^<z)m.Z: 

20 ±fB (4) tm<DX2V-->?m*v K 

(6) ±fB (1) ~ (3) (D^ftMzmM<DZ?V-->?^&l£tzfo±m ( 
4) t>b<& (5) IB«©X^U-^>^ffl^^ h£fflV>Tf#£>n5£, IB^"J# 
•if : l-Xr*^nST5y^MB^I^|WI- ! bL<«SIMW^|W|-©T5ym@B^J^^ 

WbT7S-5^>/^^®feL< y £ «*-n e, ©t© llpls 

(7) ±fB (6) E«O{b^^fc«^-0^^WLT^?)Eg^, 

(8) 7#b-z/xmmmffiM-e&5>±.m (7) ib^com, 
o) m^jT*.^±iB (7) mmvmm. 

(10) • feWMT*$>Z>±M (7) IB«Og^ 
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10 U-->^*»; h. 

(13) ±E (11) E«©^^U-=>^*i**fctt±fE (12) 1B«©7.^ 

^•©gg^^y^ H *&tt*n5©*©5l^*siEfc3tf *fc£*tefctt*<0*» 

15 (14) ±B (13) Bfc©flS^*&tt*©£*'Sr#l'Tfc*B*, 
(1 5) 7tf h-->*fil£W*#JT&*JttB (14) ££©£311. 
(16) StflS3WT*«±ffi (14) £ft©l£& 

d7) wsgsEtt^jft^K • »a0Bn?**±iB d4) mmomm. 

(18) n£?LIbW£;tfbT, ±12 (6) (13) Efft©<b-&«l*fctt-t© 

(19) uilLibt)l3MbT, ±IB (6) (13) E«©-fb-&«l*fctt-t© 
^©^S ; £^#'r-5^<t^#ma:-r^ffi©^^<fct>V*fc:«?&^^> 

(2 0) 7#h-^»*ll««l*«afi'r*&»©±E (6) (1 3) 12 

«£©te^£fcte^©m©&ffl> 
25 (2 1) tfc«*!l*«3&-r*fc©©±iB (6) £1t\* (13) fB«©<t-gr«fc« 
-t©4ft©&Jfl* 

(22) w.mm^: 8i:m2n&7$;Mmmtm~bL<femKm\zm--<D7 
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-if (LLP L) f£&&mt2^%ik£®£tz\t^<Dm<DXt7V-~>!fjj^ 

(23) sa^wt: 8i?m2nzTs;mmmfrt>f3LZ>*>rt2mi£rzfc*:<DM 

SfflVi*, ±IB (2 2) l3«(DX^U-^>^?£, 

(2 4) LLP L ffitt^^b^tSMSfeS-eoW^ h-y7iiilp 
ftm*^Zit&m^tc\Z^(DMX*$>Z>±M (2 2) (2 3) §Zm<DXt7 

3jx ij — t? (LLPL) ett^^b$-&^b^sfc«^<3[)mo7>^u-->^ 

(2 6) IB^IJ*-^: 8T^$n^T$y^iB^^/^?)^>A^M*fe^ J ?-0D^ 
?:ttLT^I., ±IB (2 5) iB*t<D7;^ U -->^ffl=^ K 

(2 7) ±fB (2 2) ~ (2 4) mvf n^kliE^©;^ U -^>^i££fcte 
±IH (2 5) *>L<« (2 6) UM(D7.? ^--ytfrn^v h%m^T'&t>tlO 

^SB^iJ £^ W b Tfc £ ^ > A $ M h L < \&t(D3ft^ 7? H * ft *><Dm.<D 
LLP L«tt*3Efl;$^-Sfl2-&**fett^-0^ 
(2 8) ±12 (2 7) fitCft^SfclJfOlS^rLT&aESI, 

(29) 7#b-i'xmmfflffiMT?$>z±m (2 8) gamcis^ 

(30) ttffijWT**±gB (2 8) mm<Dmm, 

(3 1) W^tt^m^BS • ^*#JT*S±«B (2 8) IBttCDEIB, 

(3 2) I2?W§: 9T3i$tl*«[*fi?US'&Wr*3PU^^^^K*fctt* 

%> l < w m- <d r j mmmzsm l t& & ^ >n z m *> l < 
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(33) mvm^: 9 ^mtsnz&m&m*^m?%#v*2\'*?\ i 
5 u-->m>yh, 

(3 4) ±B (3 2) fB«©X^U-->^i*^fc«±IB (3 3) f3m©X£ 

£ Hg- b < «#lSf #J fc IU-© 7 5 J M6SB#l*-5# bTft 3 * >A° * f? fe b < \t 

10 (3 5) ±13 (3 4) iE«©fc£«£fctt*©;tt&^#bTfc£EliL 
(3 6) 7#1 — ->*»#Wfl&SiT»*±ffi (3 5) 8Ett©EE& 

(37) mmmT'&2>±m (35) ctt©sn5, 

(3 8) wftaett^iift^Bfr • i&sarc**±SE (35) ib«©^, 

(3 9) PfiASft«^bT, ±fB (2 7) (3 4) |B«c©fl;^Kl 

15 ©ttC^SSK^-rs^t^tftt-rST^h-^SISWlffi^fe 

(4 0) DfAKWC^bT, ±13 (2 7) (3 4) IBtt©^^!*^^ 

(4 1) 7# h-">*«SWasffl*»£T*;fc»©±SB (2 7) £fcte (3 4) 

20 (4 2) #HK3d*r«3a-r*fc«>©±SB (2 7) (3 4) |B«©^%*fe 

KJ^-©i&©4£/B> 

(4 3) @3?iJ#^: lT?^$n*75y«ffi^J£H— &b<Ki^MttK:EI— ©7 

s j wtmm&^irz * >n 2 m * tc © ^ h * 3 - h -r ^ ae^SB 

(4 4) ffiJWf: lT?£Sn*75/Kffi*J£l^-fcb<tt^SWK:H--©7 
a^±*th*M&*K:ttlfcft5^«*ifl!#-r*Ci:*4*«i:r*, ±IB (4 3) 



f 
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(4 5) ±|S (4 3) K«CDX^U-->^te&ffiViT»6tl5*, T^h- 

(4 6) ±K (4 3) BfcO^iMJ-n^^fttfcJIVvrfc&ftS*, TTjth- 

(4 7) T#h-^X«I*II»IBT*4±B (4 6) fBft0B£& 
(4 8) jfiflBMT?»S±lB (4 6) 

(4 9) tomz&mm^tib • »wwt?**±b (4 6) ib«(de«. 

(so) ^%mm\z^x, ±ie (45) B«©7#h- ^»»p»f^ffl*3fir 

(5 1) ui?LKjtl»UT, ±B (4 5) aB^CDT^h-^K^BWe^fflSW 

is (52) 8 T*$n^75 /maB^it^— t v< 

(5 3) Hi&SilM&fcStLT, Se^iJ##: 8 T*$n§75 /^lE^JiiR-fc U< 

20 ^fctt-tnsoia^^MSrs-^-r* £ tzwrnt-rzytf 1 — ->^^m^ 

(5 4) ffi*J#-%: 8T^$n^T5ymiH^I<t|W|- i bb<«^|«^t|t|-©T 

25 (55) m%mmizniyx, mmm^-. sx-mztizr-i/wig&mtm—hLK 

(5 6) SB*I##: 8T?«n*7^y|ti25!ltig-'bU<tt*»Wk:|g— 07 
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^ j wm\\ ^ w-r * * >/v? « & l < (Dmitry?- h s it ©&K*rr 

(5 7) ^a»jT?*S±33 ( 5 6) IBil©^l, 

(5 8) mmmn: 8T-misn%7$;Mmm£m-h\s<\tmmm\zm-<D7 

*ffi#§^frLT£:£«©&»r8l, 

(5 9) IBWf: 8T^$n^7-5ymg2^iJt|W|-feL,<«^M^{c|Bl-©T 
5/KiB3WS^WTa^>/t^Kfcb<fi^©a^^K*fctt^-©iS[fc^r 

(61) timmi?&z>±m (6 o) tam©^, 

(62) IE?y#-Sf : 9T«Sn^iJ?^ 1/*^ H £*I*tfttt3H^ft&fctt*- 
©-«£'&^rbT&*7'>3Hz>;*. • tfU * ^ F£-^frbT&3&©^BlT 

(6 3) IB^Wf : 9T«$tl^,^U^^l/^Hi:ffi««3^SiE^J^feii^ 
(6 4) @H^iJ#^: 8T*$tl?>T5ym@B^Ji|wl-t)U<«»S^{cl^-©T 

(6 5) *tffi»CC«*±iB (6 4) ffi*©3W, 

(6 6) ffi?U#^: 8T*$nsr5yKE2?0tlPJ--t>b<tt||f|«|fcra-oy 

mm* 

(6 7) I2^J#^: 8T?fg$n*75ygtffi5Wil^-'bL<tt|IStWK:R-©7' 
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<ht-£*s©^t&r#&, 

(6 8) ga^wt •. 8-^m^n^7^ymmmtm-'h^<\tmMmzm-(D7 

^WLTfcafcte^^U/t-ifAj ( a P L A 2 ) it&Sfl CaPLA 2 jStti?i 
Ml , 

(6 9) n£¥Li»c*fbT, e#i#-si: 8 T*sn*T5 y»i399tra-t>u< 

HHKW C M7Sy MEW****- * ^ >/t * ft fe b < tt-t ©g&#^ ^ K 

io s&tt^-n e ©m©w«&»£is:-^-r3 £ t ft»fttr*a6tt*^*u a°— if a 2 

(a P L A 2 ) m®J5&* 

(70) mb^j*-^: 8i?m2n%75./mmm£m-b\s<\tmnmzm-(D7 

5 y mSB^J bT -5 ^ >/\° 0 ft t> b < tt-t ©£B#^ 7'5=- h* * ft £ © 
I0LLP Lgfttfctt?gII§^$tSMSfcH^(i9li£^tLT&S 
15 7#h-->*0tSI«®S3!l, 

(7 1) iftltl&tJJr^bT, SBM#-^ : 8T^£tl3 75 /&IE?!l£|W)-*>b< 

9=- h * fz\z^n e. ©&© l l p l ««= * femmm&mt s ■& s * e-t 

20 (7 2) T#h->'XBI*ilH»«l»3fiOfc«)©IE^#^: 8 T*3*l*7 5 J M 
mm t. m — fc b < tt£9tftl l:H-©75/ KE^JS^W b T& * 9 > W K t> b 

25 BI1if<2)ffi¥fcg&93 

0 1 fck ~W7stfJ A_h© LLP Ljftfe^f ©X^ V > • -f > h O >#tji£^T 
o 0*, X£V <>hD>^«H^T'^b7tc ffllBBX 

&m\Z&V U-~ >#&ft^ ft 5 ^ODN Am ft ttMm^V ft 
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0 3 BU ##M 4t*#f)nfcLLPL/«^7^hES ^^©^VA-T !7 
04tt, tVMf^EL I SAJfcfc J: fc hL L P L$!l£©*I2jS|&$S 

io ^ns^-r. 

0 ApoE^JHOflMftTLLPL©*^ ^P, ^£^0^*1^**1© 
V^XOffil, JB©»»K*Jt*Bfttt*^*U^— tfA 2 ( a P L A 2 ) 

«tt©^M*£^-f. 

i8H Ap oE^H^ltM-eLLPL©*^, Afn, if^M©^*!^© 
H9S, ApoEfcJHO^jRTLLPLOsfc^ ^D, »£S0-t*l^ft© 

20 on, LLPL/ApoE^^iav^^^ewabfciPFa, 

25 Cfc58WT?m>5ft£*>/1£ft) 

(J£TF> LLPLiBSfBT^) t>l/<tt-€-©«^^H*fctt-€-©*T?*S. 
fchLLPL©7S/KBB5!ltt^ftn?*0, #J;U;f, 1-269199 
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PLOyi/WH^TSO, Wm^l 1 - 2 6 9 1 9 

8T~m2nZ>7S.ymmW?3;titfmft>tl. GenBankicAccession 
No. AB017494£L-Tg^£ftW£ (£M : Biochem. Biophys. Res. Commun., 
5 257 (1). 50-56 (1999)) . ^HK WtbTL L P LifiTtf h-vXClM-^L-T^ 

*W«fffc*tt* TLLPLSttJ ttt, (i) U^7.7*'J/1— tffiltt, (ii 
)PLA 2 gtt, (iii)T^JI/l£^fl&tt, *.ktf£ft5fcX^<7#h-3';*«MW 

10 Mipaiij 7#h-^x©it»«iftn«i <ffiii3;fcKi:iM) aawir^h 

6«0^>» c#i*.«, in, ma, *mbm& ^U7ffliia, ffn/3»fi, 

thus, B»jfi. th^^Mt^-m, ff+m » 

atom . u&m mmmm. m^mm. mm. *mm&* 
mm, u», ^mmhv<\mmmm, &it\*zn£Mm<DWtwmm* &m 

20 j&%>l («, a-ffiiiii&j* (G 1 - 1 0 1) , ISWjfilOJg^ (CX- 1 

, G I -1 1 2) , B*3S«HHa^ (LX- 1, G I - 1 1 7) , lPHgIli4l (G 

1-102) , MfflR*«ifc#fc£) &a , *fe«^-ns©«Bia^fiE-r** 
e>t$s^, jH©#sMfc m. m&. mmm. mm. 

mm. ftmru* mmym. Mmm. mm. /wh, mm. mmm. mmm. 
25 j«> mm) , wm. rm&. ml m, ml ^kibl 

tPttffiL E©5, #it giJW, Sill, jffifc, Wu /M») , JfiL 

km* ml mm. &rm. mmta. mmnm. minm. m%. mm. mm 
. =f-"B. #, mm. #tef&fct\ £rcfcfaw%<DMMbis<\t^<Dmmm 

m mAM, MEL, Ml, CTLL-2, HT-2, WEHI-3, HL-6 
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0, JOSK-1, K5 6 2, ML-1, MOLT-3, MOLT-4, MOL 
T-10, CCRF-CEM, TALL — 1 , Jurkat, CCRT-HSB 
-2, KE-37, SKW-3, HUT-78, HUT-102, H9, U93 
7, THP-1, HEL, JK-1, CMK, KO-812, MEG-01&£ 

*w«*fc*viT, r*tttfcR-(D75yiE5ij tit. jttsrr*7$/B& 
mmzftLT, mxu, mio%^±., ^u<bi?i8o^± < £9§?£l< 

EBI#^ : 8 T*b£*l£75 / BfcE^lt^JlBJfcEM&T'S / K 
15 E^J^^-T-5^>/1^®tLT, 1 - 2 6 9 1 9 9-^©Vi7 

^*3fe©^>^^H&^^f5n, E9U##: 1 lT^^n-575/mE^* 

SB^!I#^ : 8T?**DSn*75y|feE5>Jt^»WK:l^-©75yRE5!l 

20 Wt*K«lcR|-075>'IIEWS'^#U E2RIM : 8T*t>Sn*T5yK 
EW*^r*^>/t^Rfc»»k:H*©^ft^*^>/t^K3&:^*«»* 
L^o HrftftfCte, E#l##: 8T^fo£ft£75/®Sl3^J<h^ftl$fc|ig-cZ>7 
5yt@2^J^tt5^>/^ItLT, #H¥1 1-2 6 9 1 9 9§ 

25 snsysyKE^JiWtfen*. 

tefc£©ftttaWOT (M, *U0. 01-100^ £?£L<tef?j0. 5-2 0{g 
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, J: W£L<teii$0. 5~2f£) ^SCt^SU^. £ft£©«tt©ig 
^*>A£K©#^*&£©Sftg*«£&oTV*T'bJ:l>. 

5 «3rrs££j&*T?#*. 

*iiT?iVi5tl5^>/ti'li:LTH (1) IB^JS-^: lTgb^ 
ft£ 75 / $ISW© 1 £7^3:2 {0£Ui (jfSl<ti^l-3 0fl8I, =bD0 
iUSl-lOflll, S&KJffSLOllWB (l~5i) ) ®75 7i^ 
#cb&7$y'KBB?ij\ (2) IB^J#-^: lTf*fe$n57S;iEJ«:l*fctt 
10 2ffl£IUh (W*L<tt, l-3 0filSE, i^Kftl-lOfilS, 

c«p*b<»ftfl (i~5» ) ©T5 ym^#jnbfeT5 yMiH^ij. o) m 

3 0fig£» «fc9*?*L<ttl~l OlHggt ae>KI#3;U<«*ffil (l~5ffl 

) ) <D7$;M-t>m<D7*;m-vm&i£n?t7s.;mmm. (4) -ene. 

15 £ifi*£;b-&fc 75 7 £IB8i * >/1 * »fc £ /B V> 5 ft 

(7sy*a) > :&*ra*c5fcsi (a;^*^**) -?&*o aa^j#^: its 
ti^nsysy mie^^rt s ^^t^b v> e. ft & ^ >/i^ ® c jfcwttfx 

;i/#^->;i^S (-COOH) , (-COO") , 73 F (-c 

20 ONH 2 ) SfcttXXfJl' (-COOR) ©fajft-ea&oT'b J; l^. 

CCtx7f;HC*tf§RilTli, *5=-;k x^;k n-^ntr;v 

, -rv^ntf;ufeb<«n-7'5 1 ;^i:©c 1 _ 6 7;^;i/«, ->*d^ 

>^;K ^^0^->;^£©C 3 _ 8 v'i7 07JW^ 7i-JK a 

25 xX>- C ^^MMfe L< tea -^^l/^^&df© a C 
, _ 2 7 £ © C 7 _ j 4 7 5 )\>*)\>m<D Sifc , « CI ffl X* t\>P £ b TiH JB 

$ ft* tr a- a -f ji^* ^2£ft f*tffl vs e, ti* 0 
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N«©^^>B1©75 / WIS MMZs TttJVtZ 

£ © c 2 _ 6 7)V*> j <i )mu e<d c ! _ 6 7 ->;i/X& if) nwa t> ©, 

, #W©75/^©#Jli±©M&X (MAfcf, -OH, -SH, -f 
#$?3:bV>. 

&7*jmmm(Do%'ptL<£%2 omsK±. »*b<n5o«^±, .to*?* 

b<«l 0 0e£4±©7^ygftiB5!l**-rs^^'5 L K^^j&t»*bVi. 

fflRJt (#£L<fc*, l~10f@gg, $&fc»*b<tt»fi (l~5ffl) ) © 

, i~2o« ii9$F^b<tti~i ommm, S6i:jf*i<tt»fl (i 

-5®) ) ©75/i^flDnU £fc«, •e©75/mEM4>©l^^:«2fS^ 
± WSKK, 1~10{@SS, «kOff*b<tt»ffl, ££f;:#£b<«l~ 
5®gg) ©75y^te©75ymT«^^tlTHTfectVi. 
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*%WT-m^znz®#^77\*i$c3imttjM*i/)v& (-coo 

H) > %)ltf*i'U-h (-COO") , 75F (-CONH 2 ) JfcliXXx 
)V (-COOR) T&oTfcJ:l>„ 

*>©, ^©75 ;mmm±<DwmmtfM%tzumMT~&m2nT^z>%<D 
15 ;**>tju*>$l ^>-tf>7ju*>^) tcoifi&f^vi&n 

-So 
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, mtf, m^mk. mn^m^to-rtwz^xh^to. -rt^t>t>. 

T-ffl to e, tl5 ^ > ® b# * gB#^ ^ K fc L < « 7 5 y & t gbfeffift 

&*D©£-j££2fc, ^^«iS©)Klli:lTH WAH .^T© (1 
) ~ (7) fcB«snfc*i*3W|Slf 5ti*. 

(1) WO 0 0/1 4 2 2 (fflB£ffiHi#-*t P C T/ J P 9 9/0 4 7 6 
10 6) -?-©5i«IB*^13HS27fT~fll7M»17fT#fla) 

(2) EP1111047A2 #&$g («Ffc, [0039] ~ [0053] #iB0 

(3) M. Bodanszky 43£tf M.A. Ondetti. ~>>-fev7, (Peptides 
ynthesis), Interscience Publishers, New York (1 96630 

(4) Schroeder*5d;tKLuebke, if ^^H(The Peptide), Academic Press, 
15 New York (1965¥) 

(5) mm ^^v&j&ommtnm. %mm) urnm 

(6) iZMfeW fcitffl»I«f, ifl^MKl. *>A*K©ffc¥IV, 2 
05 (197750 

(7) &8,mwmm. mmm&vmm mum ^^k^bl jowjs 

25 . 

^fPJTffl Vi 6 n* # U ^ £ l^f 1 H £ «, ±BB L * > A° ? K £ □ - H 
-?Z>&gmm (DNA^fcttRNA, Sf^KttDNA) *^rr*fc©T*n 
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Tfc, -*«TifeoTfe«fcV>. -*^©4g#tt, r$iDNA, Z*«RNAS 
fcttDNA : RNA©A-f y h'Tffei^. t>Xi (fte 

5 3- Kit) T&^Tfc, 7>3="fe>*«l (ffcfc^, #Z3-F«) X°$>i 

fll rjfPCRt^-O^fflj 15 (7). 1997SB«CD^»©^ffi*fctt-€-ncqii;fc^ 

irVADNA7-r^7U- ±mLtzMM£fz.\$1f&M&3k(DcDNA, ±f2bfe 
IBia*fcttlftlttS3fe0cDNA7'f ^5U— , MDNACViftlT^ctK 5 

, 7 7-yS K^afVi*rn-e*oTfe«kVi. ±«ELfcflJ&i;fcttfi»«k?) 
15 ^:RNAS^:«mRNAjil7>2:ilMUfcfe<D§fflViT®^Reverse Transcriptas 
e Polymerase Chain Reaction CSTF, RT- P C Rj££IM*?-"5) tcJ;-pT±i 

*#:ffnc«, *36!flT?fflH6nS3'>/^Hi3-Ht5DNAtbTtt, 
Afcf, ffi*!**: 2£fcttffi2&J## : 9 T3EtoStl*^36iB9!I*'&Wr*DNA 
20 , £tc\tm&mn : 2 £fctegH?iJ#-f§- : 9T*to$n5t3£fi?!IS^tt5DN 
AtA-fT. hU>^x>h^TOW7*U^Xt5DNA*fU @B^J# 

Kt§DNAT^n«f5jn©feCDT*)<l:K 
25 @H^I#-^: 2T^toSn«463feffi?!ISW"r-5DNAtA-f^hU>> ? x>h^ 
*#TT?/W 7*U ^ XtSDNA t ITS, E#l#*§- : 2Tgfc$tl 

£Lt, S6tffSU<B»9 5%K±CDffi|^tt*Wr**»IB5!l*^"r-SDN 
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^U^n.?— - 2 n—->tf (Molecular Cloning) 2nd (J. Sambrook et al. , 
Cold Spring Harbor Lab. Press, 1989) fcE«©55fffitt£K:ttoTffft , 3 H £ 

5 ©>fr&fcfieoTfT&5££j&*t?§*. £9£f£L<«, ;WXhU>^i>hS 

OmM, ^b<H^)19~2 0mMt\ flH(AJ«5 0-7 Ot, $?£L<«i& 
6 0-6 5X:<D4kft&7frt. mz, 9 mMTSg*>0 6 5 

10 ■C©*^«*)»*UV». 

TE©#36H3T/fl ^ n«ffl5^^ H £ □ - Hf £ D N A ft^fa 

15 ■^^fcee^.ji, ^^^HJie^iKStsfettss^siast-act©-^** 

20 RNA©£j££fc««lSB*MT*Ci#T#*J&\ **Utt*5S9!T?«Vi&n 
5^>WfHlRNAt ©ffiSf^ffi £^ l> T#fSWCJfl ^ 6 *13 * >A° ^ K« 

R N A ©>liR $ nfcBBEl tett«Wft# U jc ^ l/*^ K , £ <fc #589! trffl V > £ *i 

25 ^pia, *56w^vi6na^>/^^Kaie : f-©^ft*«ttx^^©563S 

£TO • MT3©K#JST&«9, £fc^&£©^£fctt^KWET£3 
o «0jT?fflV^n^^>/^Mae^©5' ^7f>^-^ 5' $$6^- 
>Jtf-K 5' tt#*flR*(fe #U^y^K«WII»3HX 

ORF»IRj(*±3H>, 3' flHHMRM. 3' «AU>Fn- 
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o 

©^-f X©# >J y. 2 VtZ- h\ *S V*tt#M * F#te**rr**-©ffi©# 
(09*tf» rtfIK©*>/^R, SKfecfc^fifclB^SW^afe^U^- 
) *fc«#^^^^*-r-5^©ft6©^UT- (fib, R*'J7-HDNA^ 

iDNA, Z*iRNA, -*«RNA, S5I:DNA: RNA/W^Jy h'T 

©&£*>©, 3r*y :/©#&»&%>©, pWWtsnjfcfc©, HBM±©^©5? 
20 £^:*?K££*«rC1IlftL;fc*>©, ^Trt^^U^H^^^nfcfc©, 09 

M-a- (mfcr, ***u^:*x-k ^^a^^-x-h^^) &&:?*>©, 

09*.«^>/1*K &i/V7—' If • >f >kW- , trt 
i"Jy>, £&-3fc©, *V—hfc£#> (09*. tf, &£S, ifc&fffi 

ft£*>-o&n, iMttt©&*fc£) £^rr£fc©, T;i^JWfc29£-£ 
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^©T^t^-^U^^WK (tttt) tt» RNA, DNA, 
10 ^te^gfij£;ftfcM^ (RNA, DNA) TS^. ^$n^^©*ft:^|tUT 

i5 S5©5, o) B*t-r4-fe>^aifc*#-r4»Bnt*«ko^^>b©K:r*, c 

4) %L^^5f t j:e»T>5 1 ^>XgM©#ttSJ:0/h$75:=&©CT^^£© 

C5Lfctffil|itt^«^»T?|S[^<fti6nT*t), J. Kawakami et al., 

Pharm Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp. 395, 1992; S. T. Cro 
20 oke et al. ed. , Antisense Research and Applications, CRC Press. 1993 ta 
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, *J*Vf6n*. ^5Lfct><DJ4, t»Z>3' jSB*5Wa5' Sag 

LPLJtfe : jFO«Si*ai«!ir*Ct3&«T?#-50-e, LLPLO»t 

3BLfc*HJ6 • Wfi^OcDNA, ±fEbfeM • iMfflcDNA7^^7 

V>„ ±IHL^:Mfia*fc«ffi^J;DmRNAli^^P^L^: ! fo©^fflViTit 
^Reverse Transcriptase Polymerase Chain Reaction (£TF, RT-PCRS 
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tf>£B#i&«ge?u£;rr 3 d n a, 
5 (2) m&mn-. 2&tz\m&mn : 9T»fc>£ti&m*gs?!i£^rr3DNA 

£ n - D N AO^^SSBJiJ^W-T 3 D N Aft: Eifim ^ £ taSo 
10 @B?iJ#^ : 2 SfcttE?!IS# : 9 T*b2n&:!&XiE^J£^fr-r3DNA<hA 
^ 7 h 'J >y x > h /ii#T'A< ^'J ^ Xt5 D N A i LTH 09*. BB#J 
2 ^fcteffi^JM : 9 T?*fo£n*£*E#l,!:*&7 0 %&>± % £F£b<te 

*B^tt*WrS«[SE?!l«:^*-r-5DNA^^*SfflVi6n*. 

15 

(DNA0^D-Z>^) 

>^©fc«e>«oa»i#gi!tUTtt, (i) ^ens^^f h&3 - Ft 

20 5 D NA©^«iB^J©gP^SgB^*-r5^DN A^^f V^c P C 

Ri£fc«fc£Jf«, (2) #^T-fflV>£n3^>/\°^ft<£>— 
3- FT?), ifeSttt«lM*fctt»*»T?*llbfcDNAttffM-'bL<tt^DNA 

DNA©^Si3^J©e^«, PCR^O+yK WAH Mutan™ 
-super Express Km (Mi§ («0 ) , Mut an™-K (± 
iBSfi (tfc) ) m&m^T, ODA-LA PCRS, Gapped duplex 
Kunke 1 &m<D&ft(Dj3m&ZWttniZ>\zmVttffiZ%?Tftlz5 
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^D->fl5gnfc*^Tffl^5n«^>/^Ii3-Ht4DNAttBttl: 
OATG^tU *7t3' *«Sffiflfctt«»?»±3 h*>tlTCDTAA. TGA* 

j&MS n a y #7* - * m ^ xmnt z> z. t % t is 3 . 

^6n5^>/^R*3-|<t5DNA, MA«c DNAd^|»tt*DNA 

^^^-tLTH «Eb*®y7X5 H (flU pCR4, pCR2. 1, 
PBR3 2 2, PBR3 2 5, pUC12, pUC13) , ttM**©^* 
5 H (#!k PUB 110, pTP 5, pC 1 9 4) , ##ti33fe:75*5 H («, 
PSH19, p S H 1 5 ) , A77-y^0A^fUt77-y, 

Al-ll, pXTl, pRc/CMV, pRc/RSV, pcDNAI/Ne 

iibtll^i^l SRaT'D^- SV4 07a ; E-^- LTR7 
nt-^- CMV^D^E-^-, HS V-TK^n^-^-fr^t^fStl^ 
. CMVypqE— ^— , SRa7Dt-^-ftt'$f^50^jf 

recA7D^- AP L 7ot-^- lpp^D^-ftt^ 
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£bv> 0 ^U^HU>^nqB-^-, Pioyn 

mm^>7*-\z^ ?u^-?-omz, Bfaic«fcox>A>-y— , 

v>^v-Wk ^UA#JDv^;K M^T-*-, SV4 0»'Jy> ( 
SV40or i <hB&*rr&^1§^&£) &££^rbTl^t>©£JS^<5 

dh f r tmmtzm&tf&z) ^yhm-h (mtx) wtt] , 

T>lf->U>WttiteT (^T, Amp r <l:IB§#-r-g»«^S-g)) , y 

>Wttit£T («T, Ne o*tMfo-?%M&tf$>%, G4 18tftt) 

e»tl§„ CHO (dhfrl »fi*JBHTdhf r jg£^£3IiRv-# 

&tmm?&zm&v&* mf a • yif±)vmm. sue 2 • y^jvumua. 
m^tim®nm-?& z m& \z 1$, <>->a.u> • y^-r^wm, a-^y^-y 

x^x>Jk7MI©M^ltlTH iyx'Jh7^U (Escherichia col i 
) K 1 2 • DH 1 i7uy-i?ytfX-*7-1f -^y 3 ^)V- TX^S.--* 
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y • t^l>WX • • If • a-ixx- (Proc. Natl. Acad. Sci. USA) 
, 6 0#, 1 6 0(1 9 6 8)), JM1 0 3 Call's/ £ ■ 7*syX • UU— 
3S (Nucleic Acids Research) , 9#, 309(1981)3 , JA221 [>> 
• *y • *Ka7- • /Vf (Journal of Molecular Biology 

5 ) , 12 0#, 5 1 7 (1 9 7 8)) , HB101 ^ • t^'tHa 

7--/Htny- 4 11, 45 9(1 9 6 9)) , C6 0 0 li/^y-^vZ 
X (Genetics) , 3 91, 44 0(1 9 5 4)3 , DH5a (Inoue, H. , Nojima, 
H. and Okayama, H. , Gene, 96, 23-28(1990)3 , DH10B {ZfUzs— =J>>fX 
i-z/ai-JV • • Or? • t)-fi>HX • Or? • If • 

10 xxx- (Proc. Natl. Acad. Sci. DSA) , 8 7#, 4645-4649(19 
9 0)3 fc£jW8V>Stt«. 

/WWIltLTtt MAH /WVX • X:/^;]/X (Bacillus subtilis 
) MI 1 1 4 Cv 5 — >, 2 4#, 255(198 3) ), 207-21 (S^-^ 
^-t^'A^t^SXhU- (Journal of Biochemistry) , 9 5#, 8 7(1 
15 9 8 4)3 fc&Wf H&n*. 

H#<hbTte, MAlf, IryAn^tX • ■feUfS'X (Saccharomyces cere 
visiae) AH22, AH2 2R", NA87-11A, DKD— 5 D, 20B- 
1 2, v-i/it^/^nT-r-tX • (Schizosaccharomyces pombe) NCYC 

1913, NCYC 2 0 3 6, tf^T ♦ A°X HJ X (Pichia pastoris) 
20 ffll^n-So 

*3fc$Kb$B]|§ (Spodoptera frugiperda cell ; S f IfflflS) . Trichoplusia ni© 
+J§i*©MGl«III&, Trichoplusia ni©£|3S*©High Five™ MM. Mamestr 
a brassicae&3fc<Z)£fflJ!£3;fcte:Estigmena acrea*5lS©MJ]&;&<H#*/BV*e>ti3. 
25 -fM^BmNPVCS^It A'f ^A^ffcftMJB (Bombyx mori N ; BmNI 
M) ft£#SJSV*&n5. MS ftttLTtt, 09;U*> S f 9i?fflJ]S (ATCC CRL17 
11) » S f 2 lfllJIS («_t, Vaughn. J.L. -f > • Vjtf (In Vivo) , 13, 21 
3-217, (1977)) fcfj&Milsfcn*. 
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(Nature) , 3 15 #, 5 9 2(1 9 8 5)] . 

mmm^thXU, m%.\*. 1t;BfflJj§COS-7, Vero, ^t<--XA 
AX^-»CHO (OT, CHOlffllfitl&IE) , d h f rjtfcT^f^W- 
-XAAX^-jjfflJjgCHO (OT, CHO (dhf r") Mfi^KG) , 
LSBflS, , 7'>7AtT-20, ^^^SXO-Ylfc 7<yhGH3, bhFL 

-j-isa-}-)},' TJJ?^- • • +KX>JM X l-IXI- ( 

Proc. Natl. Acad. Sci. USA) , 6 9i, 2110(197 2)^=>>-> (Gene) 
. 17#, 1 0 7 (1 9 8 2)^£fcE«©^fc«oTfr^"5Jlt*«Tf**o 

)]/- ^x^5V<y£7. (Molecular & General Genetics) , 1 6 8#, 1 1 1 ( 

1 9 7 9)tjL£\zmm<D-j3mzfe^TfttZ?Z£tfT'%Z>. 
BBZmnfcM*?Z>lZ\Z, m*.\* % *yVX- -f > • X>-tf-f^p>?- (Meth 

ods in Enzymology) , 194 #, 182-187 (1991), yns^— >>> 

• *y • If • ^~>a ±;i/ • 7*t$- • • t^i>HX 
^-X^X- (Proc. Natl. Acad. Sci. USA) , 7 5#, 1 9 2 9 (1 9 7 8) ft 

o/Technology) ,6, 47-55 (1988) ft£KiBft©#J£fc^TfT£: 5 it^ttS 

o 

n-;k 263-267 (1995) (#ffl*h58fT) » ^nns?- (Virology 
), 5 2#, 4 5 6 (1 9 7 3)Kl|B*0^i£K:fleoTfT^5;it^T?**. 

O 00/1422 7^&«£24H£24fr~aS26H!&8f5\ EP 1 1 1 1 0 4 7 A 

2 n^nwrn E0090] ~ [0096] #bs) 
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wnimfcfr e> ©^ >Mx<D&mw& t) 

<ryft m fc ct 0 ff 75: a £ t *«-e €? £ . 

e>n**>/^ «©**»«* ^o^nta^^ii^o^ffi^totirTfT^a 
**t?#*. cn6©^»©^«t»«actLTtt» mm^mmttmmua^mmm 
zmm-rzjjtk, m$t&, mtvzmm. wizmm* *3«fctfsDs-#u7*u 

fc£©Bf^4©£&5fljjB-r*;£&. «^*^i&^75:t©^m^©^*fJffi-r 

t#fl§^ ens. 

c © J; 5 \z v x% 6 9 >/i # K**an*fcT?» e. ntzme, \z a, ©*& 

25 *SVitt-enkl!pi;-S^r}*lC«toT4ftK:SEift-rSCt««T*, j££&T?#£>tlfc 

«'&^H^©^^$)-l>Vi« J ?-tiJc2pi;'l>^fetCckD> M#£fc«ffi©i&« 
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ttM*IB*iSS8e>SfcJe>, ^7D^ >h7ya/\ 5 > h^±7n^* > h7i? 

;ihe^k v^x, 7>yh, tys?, -t^^tf&ns^ 7^*±t;7*^ 

25 W*b<fflVi5n*. 
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2>9>w?nm£ vatum t * $ * tz <d mmz&GL itmmkDfctii &m 

-£$;i/X*-f ><DJ5& (Nature) , 2 5 6t, 49 51 (19 7 

u><?vn-)v (peg) ^y-y-ivj )v*i3iEi>m\i sn*j&«, »^l<« 

fllttitta, NS-l, P3UL SP2/0fc£#J3H?& 

10 IStftfllBlffliafttCDff^bViit^ttl : 1-2 0 : liggT&«9, PEG (» 
PEG 1 0 0 0-PEG6 0 0 0) ifil 0-8 0%iMStiJ]D 
3*U IU20~40X; < »*b<tt»3 0-3 7*CT1&1-1 0#PpH>*jl^ 

& izm ^ e> n-sjSBBS^ ^ t. m.W7>ftm#n?y >mmm v» s n* 

25 C^t5d«, ItttHAT (k^-tf-^X ^5 S?» 

. 09Afc& i~2 0%, »SKtti 0-2 0%©4^Mifiim^trRPM I 
1 6 4 0 J&illu 1-10 % ©*F)ft!«lfiLi»£^trG I T««l Oftl^Mlil (») 
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) *fctt/W^U (SFM-1 0 1, B^MM (W) ) 

v-cfo%o mmmmiz. s?ft5a~3>ip^ ^b<aiiF4~2i^§. 

(b) ^y^n-±;uttfrofl|« 

.m, m^mm, ^*>sm& w. deae) taswm mm^m. ? 
£ fi&t z> rz& \zm nzftismm t * * u t- ^ >/\° ^ k t £>}g 

25 ^5 >, O^D^U >, ft— )V • U h • Aty7->f$l 

*JtTA7x>l £*tU #90. 1~2 0, ?F*b<«^)l~5 0DSiJ-8-l?*7 p ;l' 
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10 mfc(D#MmmtmM<D%>&?u7v xD^mmmm\z^xnuozt^x^ 

J£AT> (1) LLPLSfcte^gfl^T^b* (^-©igfe-^^nS) ©LLP 
Lm&Zmfc2^Z>ik&%}<DX2 V-->tfJj&, (2) LLPL©^fg^F±^ 
15 feU^ai^^M^-rS^S©™^^^/^^^^ (3) LLPL^fc 
£>BB#^ y 3=- F £ □ - K f £ D N A * tz te^tUzft-? Z> 7 yj-^L >X D N A 
^ffl^^mRNAO^i^> ^Wfafl*5«tr^»f^, (4) LLPLjfc&-e 

<DUft^7^\ i <Dmmmzmki£^zfc€iM<D7.2v-->?jjtik, (5) ll 

7) LLPLSfc«^<DgB^^H^-rS*t#:^Wt-Sg^ (8) 

>^yx--^m o) y y^TOhmm^^iz-Duxm^mznm-r^o 

25 (1) LLP LS14$f «J-Z>^ 

khLL PLttlin L-X^O-^XX^jWb-rSL C ATf£tt£&fcft^ 



WO 03/078624 



PCT/JP03/03136 



33 

Biochem. Biophys. Res. Conunun. ) , 257 : 50-56 (1999) ] . 
■kZf*-\Z®iei-?Z> Z.tlZ£<0 7# h-yX^iit§. Z\<D7tf h~: >7>&Bt 

Ifc^oTLLPLU, LLPLffitt (fljfctf, 7tf h-^^IHiMStt) £^ 

m mmstzizmw) &5n&7#h-: ^^ommm^mm u&m&itizmm) 

:*3S9!tt, LL P L*&tt£fEffc3i§:Sfc^«Sifcfifrt©ffi©;** U -n>^# 

adjunct-*. 

20 ttt (i i) *569iTffi^sti*^>^^K*^±-r*ii**^rr*»iiisttt» 

^Jfcfb'&fcj, Sg#££4*K ttSJfcB^ ttttfflitift, ftttifc»ttffi«fc£aUi&Wf 

25 e>n, ^ne»'fb^n«f^^b-&^T*oTfe«tvib» &$u©fc£«j-c*oT& 
in. 

o ^yyy-izit, pH&4~10 (S£L<te, pH|)6-8) ©U>«/1v 
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7 7-. g5t/t7 7 7-&2(D, LLP LStt^I*l^W\'y 7 7~T*£n 

5 7§?ft&&sn&te (j^Mfem^) ^ffl^sns. isituta, wah:, ch 
oiWiiafe£©»i»aiifi*«»*u<«^6ti*. «*£U-->^fc»* 
tff^(D75^T*^*f * ^ttaot. #5finn?ja v> en* * r*»bir± 

±IS (i i) Ol^WLLPLfitt <*K <jy*7*>J^-tf 
10 Ttfh-; ^llittfef) ±12 (i) ©^KJt^T, ®2 0%&> 

#Jx.fc£> ±IE (i i) 0«^IC*^LLPLfiHtS, ±IB ( i ) 

LLP LSfif ©ynt-^-TSifMST W 'J 7^- fe\ 

20 3Bt»M&&'» * S -tirfc*^ fc* L L P L ffite* «»ffc; * Tz Bllt * fls 
^ftSfctt-toateflBR-r* dtfcckoTLLPL ©56«£<£iI3:fc«8HH (T 

*5SWT?fflVi6n*^>/^^»osi4*fii5i*/tttifi*) -f*ft;-&ti£ 

^:/3 L K*&£i _ *te#*^*ifflj&££^"**>©*c&*. 
#^7°^Ktt<b^, smt^m, %w±um, mummi. mmmmm* mm 
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mmm mz, 7^1 — ^zmmfemm) ^y^b-i >xiz&m?z>mm m. 
10 \zK?z^m&£zt/$:tt\$mmMtsi£<Dmm, m^m, fr^-cfc, 

(2) ll PL<Dmm^*rz\$mm&&\zMm?z&m(D^M&£zfi/£fctz 

15 (1) LLPLSfett^^^FSfctt (2) LLPLSfcttfOSW 

/ * tz E<DmM£isTmm-?z>z\ttf-c£Zo 

mX.lt* &fttoiZ&\,*XLLPLWm&lsTte*1zltolZ&mftMtfmW^&& 
^ (LLPL©fc££) M*tVi4«^K:, (1) LLPL^ilflC^L^ 
20 *>A , *K©*£*tasL.&D, (2a) LLPLS3-HfSDNA*RS#l: 
&$-Vm : mZl£Z>Z\tlz£^T, (2b) M^i75:S«{CLLPL$ 

n-i<-r*DNA*#AL.58s$-&fc«fc, wmmzmmmiz&Mtzzttta 

St5ii#7?*5. "Ttefc^ LLPL*3-mDNAH LLPL©«| 
LLPL 7>ft>7DNAtt, MZ\t* T#\ — ^f^St?.^ 
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(3) LLPL^^-mDNAtfcHttlt^y^t^DNA^ 
5 LLPLfeb<tt^©gi5^^5 : -H&n-h'T-5^U^^l/^H (LLPL 

(0!l*.fck ?yh, £+r=^ k7^, 

3 tr > temm&T^, iDNASfcttmRNA ©if JO & 3 ^ £ <Z>itfc 

15 LLPL • DNA£m^±f2<D»£^*r«, ^B©y-lf>/W 
^j^-fif-ya^PCR-SSCPS (^VSy^X (Genomics) , I5t 
, 8 7 4~8 7 91 (1 9 8 9^) , ^Q->-^>^X • • if • :h~> 3 ^ 
• 7#x$ — • • +h<x>WX • • (Proceedings of t 

he National Academy of Sciences of the United States of America) , 818 

20 6#, 2 7 6 6~2 7 7 OH (1 9 8 930 ) &£^«t0IIIt5Ci:^5 

o 

i^n y — t?>/w y«j y-r -tf- >cj;dllpl os^gT^&tB^ 
tlfc«^«, 09Afck LLPL^tg^tw^-r-s^* («, t;^a-<-7- 

tf>/w ^-r -if— > 3 >fc«t o l l p-LcD&mm&fimttiisti 
mx\z, LLPL0i»iitcw§^i mxu, mtaii) 
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(4) L L P L ttittCDBft^? \ t <D5mm*^k^z>it£m<D7.z> u - 

5 

TUt)-*, *5BWtt, MAfcf* (i) #kMai!|j0 (1) Aft (2) & 
3£©K», (3) Bi^e>¥^bfeMM ; fcb<«m, (i i) MM&M 

LLPL Sfctt-tOfflJ^^ KCDmRN A«*afirrs iil; 
«fc£, LLPL *fctt-t©W^^5=- K©565a**«ftS-&*fl:^W©^ir U - 

io =>d^6rfl5*««T*- 

L L P LSfclif0^^ K©mRNA*©a0^tt*#«)K:tt«TO«fc 3 
U-*> fcys?, *zi, -f^, UVWfcE, «J:DA#WlCJ*B*9y h 

15 > mmwz. mmmtw*. mm-wxtai) n^tt, mm mz.\£. m 

20 i^nfctt(Cttn§L L P L KCmRNAtt, Mpl 

it. mno^miz^fommm^^mRNA^mWih. TaqManpe 

Rft E (D^&Zm Vi5 Z\ t iZ «fc X) H ttfT?*, tetoHD^mzk K) 

(i i) LLPl>bL<\tt<DUft^7r} t &mi'tZ>Mmimfc*±&<DJ5 

LLPL H©SB£S&£fc3l«fb-&tt®* Z U -~ > 
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*hUXft££#A*-j£l$Mfl& (3 0#M~2 4B#TO, JfSL<»3 0^1 
~ 1 2 ftffiftt J: rj U < tt 1 P#IHJffi~ 6 BtPeSJM) t>L< tt-jB3W« ( 3 0 

5 m-mmmmm®. ( 3 0 3Bt, utKm bswi»~ 20m, £ 0 » * 

(i i) fIfei#^afetf^l«t§^H*^ft^«if!:S^St 

10 tt2Bt~3BI) , WMt^lC^Snfi L L P L *fctt*©»^^f 1« 
OraRNAl^i. *mt 9fr£ 5 
*»W©^^U~— >^S5ftfflViT»5n*fl:'&**fctt-t©«[J±, LLP 

o 

iiKifittnga^t^f^i}! l l p L*©£Si5tt*Jtarr'B;fc«> 

25 *©g^(hLT^rffl-e*?)o 

( 5 ) L L P L Sfctt-eow^^ I* ©36»«fc3tt*fc#***rr* 
LLPLBLtffi©£;fe*K 08*.fc£ *te«fi6fc££#rtT?fa&a>©SKfc«:« 
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illpl (D^tg^^ \z vmr z>mmo^wj&&°a/-£tc t 
Lxmm-rzm&fc. nm^mz$t<o mmttz z tw-ezz, 

(6) *%m<D&fc*m^z>? ywnti.E(Di£m. ^mm^^m-r^m 
io mM&£wnzm^2>BWrt& 

*mw<Dtfimt, LLPLm%&mmzmm?%zttfT!i*z><D-v, &&m* 
©LLPLfom mzvyF'tv^ft&mfem. m-^s* <A//hu>^ 
titt* ^ □ * h u e\z ct-s^a^c iffcttffl-rs c t**"zf#*. 
zn^m^cD^^m^m^mmcomm^mizmm-r^z^rz^ru, # 

, BSfn4 9^ff) , Air xte ^7Wa;7«^<j (»r*l bb?p5 

r»5RftgEfi!l«j£j (&3JK) BSSl 6 2 ^56ff ) > 

7«>X-f>'X>^$?- (Methods in ENZYMOLOGY) Vol. 70 (Immunochemi 
cal Techniques (Part A)), IpW Vol. 73 (Immunochemical Techniques (Part B) 
25 ), WW Vol. 74 (Immunochemical Techniques (Part OK IrIS Vol. 84(Immun 
ochemical Techniques (Part D:Selected Immunoassays)), fs\9 Vol. 92 (Immun 
ochemical Techniques (Part ErMonoclonal Antibodies and General Immunoassa 
y Methods)), Vol. 121 (Immunochemical Techniques (Part IrHybridoma T 
echnology and Monoclonal Antibodies)) U^±> 7*f$ y 9~fV73k.WFs) > 
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wo 00/1422 m'jkmmwmmffi-mammm, ephho47 
a 2wjmwm tons] mmmffi-mmmmtzmm . 

K±OJ:5t, |)l©^$£ffl^ J: oT, LLPL£fc«^-©m£ 

•flEA<^«T*ctjft«-e#*. 3 sic, #5S9J©8t#£/B^2K £#F»3T©L 

mZJtt. LLPL©*flE<rF>^aj£ftfc»*&HU #J;U;£ LLPL©» 

10 

fc«»-r*ta#:*7A©f^K, M«^©^H*©LLPL^©^tU, Itll 

(7) llpl> -t©«B^^K*fctt*n&©*K:»"raJW*:*"&«-r*Bi 

20 * 

LLPLt)b< U^(DMft^7?- K*fett^-©m^-r-5*t^©, *%BjTrffl 



(8) h7>Xi?xZy^»* 
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LLPL • DNA£JBl>T, LLP Lf h 7 >X i^i^ 5/ ? »® % 

fear* mmtLxit, &thm%m® wx.\*. 

(&T> ft^<h 

©**-HftfcWfUT**. WAtf* W^£3fc©LLPL • DNA£#A-f 5*£ 
, Jintffiigttd*SVi«i«»A*©LLPL • DNA*»4*aiiia"P56S3it-'5«* 

10 ^Y-f^nO^i^yg >t5IilIi:oTLLPL^i4tSDNA 

15 S*MP*fflll&ai«K*»t*LLPL • DNA©#Att> #&«J^©K3M3Hlft:i3«fc 
WilMTCLLPL • DNA*Sffffif5 i5 IC*«* n«. DNAiAt 
©f^ttitt«I©JE^«iliaK:*^TLL PLf^ftTSCtH f^ffitt4toCD7ffi«< 
it^-OEf iliSfei^ail&CiTfcL L P L^&Wf* H ££;f#-f 3o it 

20 PL^JftS. 

LLPL • DNA«A»«tt, SEfifcJ: Differ *5fifJ£K:«»r* C <h£«Sig 
LT> RDNA«W»»tLTa»0®W5R»T?fBWittf^Sfr"5J:t^*eSa. 
B»DNA*«Wr*«tit0ft%*3!SE-r*Jltfc«kO, #Aj1£^£ 

25 3 il tfc«t Df^T© : P3HI*««DNA*W"r<5 te*5»«t^-r* C <t#T?€3 

o 

LLPL • DNA^iA$nfc»^tt, LLPL^illS5t5tlTV^© 
T\ LLP L^tCM-T 3 7 3 -7s h SfcteT >^^-X h ©A ^ U -~>^ JB © 



r 
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LLPL • DNAIA1IS, II^i©fcfe©MI«?: ITfffltS Z. 

LLPL • DNAiAT^©aW0DNAt)l<}j:RNA 

, LLPL^^glMI-^^ifepJU-eS^o 

10 

(9) y^7r>hi^ 

L L P L • D NAfgl^i^k hui?Liii#I^M#fc-r^o 
15 ( 1 ) L L P L • DNA^gttfc$nfe#k hni&tfr^KifcM. 

(3) **^v>Mtt-Tr&3_kfE (1) e«cDKM^ • 

(4) #t M*9L«i«*«yy*»«T?**±E (1) fB«^K#«, 

20 (5) yytt»*j&*^!>;*T?*.&±8B (4) ettoK^mje, 

(6) LLPL • DNAmttftSnfcRDNAJBJ^t h«9Lft«, 

(7) «DNA**M*-*H«fc^ (01, ^»®**©/8-^7^h'>^— 1?» 

25 #l> 

(8) *khlM^y«T*5lg (6) |E«©#fc hqMUMfe, 

(9) yyftl««J79^T*5±K (8) SBtS©#b hoiH«!, 

(10) ±12 (7) 3B«©IM&K:, MMb£«*«#U I'tf-^-iftfe^OfS 
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(llp L$tfc?mm*m&m%®®E s mm) 

llp Lae^TOttflssnfcni&iM&E sauettt* m%m®E smmtf 

5 WTSLLPL»e^fcA*«fc&£fcinA*££K:«k?K ite^OSSSaifcttl 
fli!lT*^ % L < ttRjtfcTdta- F L W 5LLPL ©flH4££«Wfc«3c3 

cot, ^Wioyy^T^hate^tfrr*;:^^**) nft?LiM*i<z)Esinii& 

<, Jfclli^fg^y^tii,, (hDfrtfvj?* (M^mmtLX. C5 7 
BL/6m DBA2»t' 4 $H^«hUT, B6C3F1»«, BDF1 
20 B6D2Flli, BALB/cIl, ICR^t" (^Tfeif^L 

<», «3RtbT, C 5 7 BL/6*tt&f, 3CJI^£LT, BDFl^lSfc 
HICR»a ) S&tt^yh Wi s tar, SDfc£) 

#^»^L^ 0 

LLPLfc^fcAfc»fc£a*JlI*.*:£&£L-Tfck flte^I^tt 
25 #fc£J:9K5iWIB*J©-«:m£tt©BiJ8& &L< ttte»e^©#A£fc« 

LLPL3t£^Fmttfc£ttfcmfL»4& (SF*L<B\ #khHfia»«j) E 
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SIMM (OT, LLPLlCTffiMES«^tty^7^hES»t 

5 lacZ (^|»a/3-^f7^ ifiSfeT) , cat (i7D7A7x-n- 

;P7 tfJV h 7 >7 7 x ) , GUS ( 0 - □ ^—fe'itfcT 

) » ^^x^-iSte^ l^tU>lGT, *^x"J>it£^ GFP (Gr 
een Fluorescent ProteiD) M&f-frli. $F£L<Kk 1 ac ZfzE) ^£#A 

r*^tK:<i:OLLPLjte^F©x^v>©«i«*«aji-r**\ &*wix*y 

10 >H©-f >hn>»4J-fc«e ; fote9*IWSS-&*DNAE5!l (HAtf, PolyA 
ftiH5'Wl'fc£) £}¥AU ^ftmRNA^t?*&<t5i:tl:J:oT 

^ti^feo^f^tKfflt^ns hmmmbi^ mnm, 1990 

fi#K:3JAU WSnfeESttiafc^ViTLLPLafi^iSVitt-t©^© 
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DNAlB^J£7n-:/£Lfc1HF>/W:/U^-t?— > 3 ym^&ZWtZ-f 

u *%w<d/ ypyohEs nrnzmmt z> z. t iz & vmz ztwxzz. 

PBR322, p BR 3 2 5, pUC12, pUCl 3fc£) , teWS* 
<D~77X5i K (M. PUB110, pTB 5, pC19 , mm&*<DZf 

7X=H (M, p S H 1 9 , pSH15ft£) , A77-y&tWf'J^7 

&rc. mmm.mxmm\z ^ d ll p LmfcTttm j &ikz-&z>?z<DE smmt 
EsmM<DM&> ~i&miztei 2 9%<DESMm&&mznT^z>tf, & 

LT^teWV. Z\ft\zftib%m&'?%,m¥mziA&&) : g 
MffiJiZfrfZESMM&m%'?2>teZi(DBto-?mX&, C 5 7BL/67^ 
C 5 7 BL/6cD»$t©4>&££DBA/2 J; D &#L7t B D F 1 

(C57BL/6tDBA/2tOFl) £ffl^T&f£Lfc 

mmzm^x, c57BL/6^07>zmfc&) = gm\z&*D<D-c\ zn&m^rm 

L^gB-r-SCtT^Ojie^m^C 5 7 BL/6 V^X^ft^.-5 ^i^nJIgt? 

mvmnm^xmmLxm c t tc £ < #»©anBK*«#*r* z. t 
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fcf, STO^t^MOct^^iS^^T^-^-iffl^i-eL I F (1-100 0 
OU/ml) ^ffiTK^tfXig^l*! (JftKtt, 5%p^#*, 9 5%£ 

mx*mmv, nfwtit mwr. hij^vedta** Gisro. 001 

-0. 5%bV7zs>/0. l-5mM EDTA, jf?*b<feM&0. l%HJ:/-> 
>/lmM EDTA) ®Il:«fcO*WliL/, fffcfcffl*U&7^ 

15 z.<Dmzmm<D®m&m\ Mmmzmntj.mm^m^f^nrcm^\t, -e 

^©37-r7 p om^^b$i±^e:i^"SItg-eSD CM. J. Evans&cfctfM. a Kau 
20 fman, ^M3^- (Nature) ff!292#, 154H, 1981^ ;G. R. Martin ^o->- 

(Proc. Natl. Acad. Sci. U.S.A.) ff§78#, 7634H, 1981^ ; T. C. Doetschma 
n — • Ji>ZfV*nz?— • 7>r i • jl# *>&)V • ^ 

;P7*ns;-, £§87#, 27H> 1985^ , *^0ESMm$tTHSn 
25 *LLPL3t€^5BK*±iWMSfck in Titrofc*tt*LLPLOaiJia^«I#«Hft 

sfe, Es«^#t^i^tcn aisftm^ffFidi io%dms 

O, 10%^l»|IEjfil«*'&«J^;^y3aCtt-f--^«* (DMEM) fc££JBV> 
T, |<)-8 0tBlTl:W#t5. 
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( l l p l mm?mm*±wim 

<b tit. IIWB©LLPL3ftfirF3fttTOttflsanfci|l 
tf, £%HM&£ «fc tffrftMB £Bffi^M CTffitt ft LLPL itg^E^J A£ 

^va>fc K-T<<9)l>fJ>&* DEAE-f*7h7>ft&a t' 

15 jtofctffcns) , ^-yr>f >^^^-©^ttft;$nfcLLPLjte™^J 

llp Litany y ^ 7^ h t£ntzmm\$, llp Laa^isfctt^oitt 

D N AIB^IJ & 7 a - ^ £ L fcUif >/ W 7 'J y-T if- v- 3 >fl?#r * Tc \t ? - 
X^LLPLiefWjfi^itiiDDNAiB^lt&^^T-tL&PC 
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^^^^^m^tiE^m^^mr^^t\z^v)^nrcm^m^K>, ±t© 

vxmzntcmmz, mn. LLPL^fa^iwecfeo, llpl^t 
umm^±mfcm&$:3mL^ ^nzvmffft* l l p L^^w^^^t 

io T°mfcTmmz&ATzz\t\z&Q?-yTj >?^??-&m&foMzmAi, 

fch^>X> ? a:--/^^t hij^^^^ili^T^, tn^©h7>X^xZ7 
Mbti^Jt^rs^t^ctD^ ^ITO&*J;:<fct)LLPL»£M«^ 
© & % h © £ MR -r Z> Z\ £ \z J; o t# e n 3 o 
LLP Lite^^^#k hl)tl«> ili0mRNAi^^»0^5ffl 

£©£•5 ilbTL L P L«&T#V y h^nTV^Wtt, 3^SS^<t D 

20 $Lm&m0W&&£tf&mz^Tbi%mz'&?Tft5z\£tfT~t% 
mimfc^mmzmmm&&(Dffij}\zft-vfc*: 3- hmmz^irz z ttfi 

„ £ © «t -s c l t# nfcBPF»flaie™5a * & m« ©^m *> *m m © l 
l p L«e?58a^*t hi^^tn^. 

uOi^ilLLP La^^^ft-fb^tlfcUtail^E SSBIjgtt, LLP L jft 
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fi?»»T£#k bW}®*ftm-?2>±-C. ##fc^fflT**o LLP Lit 

phoxmizmm? 2>mm. &mz. LLPLic«ko»issn»*a*<o^«is 

te©&&fc£rJ<, L L P LO»t0^Ml:ig@t5^l (09*.tf» ir 
£©«fc-5fc:, ^^CDLLPLjie^^^k h!6#3 ! foL<tt^-©Sai^^ 
10 KL Jffll^Wlii^«H©*^^-h^fflViT!|#S©S'&^il'J^T?>, fcS^tt, 

□ 7 T-^^ffi iiT«fjts%©fiH4-t»s^**ai3rr * ji * ij - 

(10) LLPL • DNA©^fll^>»IB^t*fcjBH'r«!JIJ»K:J*LT?&«E*«ktK 

LLPL -DNA583i^#fc>*K.ft«!fck LLPL • DN A©*iB-*>iftfll 
^a£K:eHr*^J»^LT : fB&*J:rX/*fcttJ&*^**%-r*^*©X^ 

?&ihi5, *mwfc, llpl • DNA*s^#k h^%mm\zumt^m 
20 *a#u »»*©^b*«f9E-a« , r«cit*»fRi:'r«» llpl-dna 

fL»«tLTtt. ft® tEi8© *>©*<& tfsns. 

^r^b^^i, fmtkn®. nitm&WL. mmmm, mmmm^thm, 

IfrWtcS, LLPL • DNA3633*£#fchtt?LS&«»** tt«Mb^»T?&S 
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o 

*;l/v"^A-T^>iiTO^J, TNF-aS5WiFas U#>h\ &8tg§l, ft 
*MSK Ml. aiftfl27Kft^£©XM^^, LPS, t75Hfet') T^h 

9MS(D£&mW1fi 1 0 %£JLk, Sf * L- < tti»3 o %R±, <fcD»$b<tt#95 

^^Tffi^tt^^B&*5 «k # / * Mitt xmm -rzzt&rz 

(11) LLPL • DNA{C^-rS^D ; t-^-©?£tt5:{£ji^fc«ffiSrS'fb 

, u#-^-ag^-oi6^*ttai-r*c:i:*4#a<fc-r-sLLPL -dnak:**?- 
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±|B7.^ V-->tfj5mz$5l,>T, LLPL • DNA|8S^i*t MtSLftft 
tbTH MIBbfeLLPL • DNA^^^t h*ai&%Ott'T%), LLP 

-sie^LLPL • DTSSA\ZttT%7u^-?-(DfflmTT$mV5Z>%<Dtf 

10 — tfitfcT (lacZ). pJ^tt7;V*U 7*77 7^— t£itfc^£fc«;i/~>:7 

LLPL • DN A$ I/^-^-I^tl^^^cL L P L • DNA^i^ 
#th«&%W}®-ete. l/#-*-jt£^LLPL • DNAWSyn^-^ 

/3-#5;7 b^-if^T (1 acZ) TftLTVi?.^ *^§^CD 

WSmt*. lot, flIAtf, 5-^at-4-^on-3-f>h''J 
20 ;i/-/8-^f^^ htf^y v-H (X-gal) <DJ;5&/3 hy^- tfO* 

mM^Si^^ (PBS) X-ga \ Z^$sm&mX\ M£fc« 

25 3 7 < C#ifi'T?, IfoZ 0#&^blP#MBO££l±fc^ aHS*§lmM ED T 

±fB7? 'J-^>^^^ViT#en^>^#l*fctt^-cD^ ±BVTcm 
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mfc&®ftt>m\inrcfc&®'?&v), llpl • DNAws^ot-^-js 

LLPL • DNA\ZttTZ7u*-& -fete* fem-? Z>fc&®&ft\±*<DmZ 
llpl • DNAfc^s^'nq&-^-sit*ia#-r*flS'&4»*fctt j e 

C0«fc<3lC, LLPL • DNA^i^t hUtftSM&tt, LLPL-DNA 
-->^-tS_tT@feTWfflTafeD, LLPL • DNA56^^fciBHf 

S£STSJ::5&*BJiBI**W3tTttl£* #fgiK©^U K^©t><D©#ftT© 



WO 03/078624 



PCT/JP03/03136 



53 

LLPLSfcttfcai^^H, LLPL^tt£^b£i±£fbim LLP 

l l p l *fc«-€-<o«^^ h cart ±aB©nrn^©x ^ u - - > 

LLPL£:3-Kr*#U3i£U:*?F:3U*7>3Hz>* • tfU^U^F 
(UTF, LLPL • DNAtKEt*i^*«) £±gETO:fe J; 

aewt bT««*r*»-&ii, llpl • vNA&m&ftzwti'Yuv^fyTs^ 

* * - fc £ © fcl 9 *7 - \m A Lfcm, **¥fttef£o THig-r « £ t 

LLPL-DNAH -^GD£3;1?> V>te^^£ji©fcJ&©Ml£2!l£ i 

© huIB— liRNA^tUT^^Ei, 

(D *58«©*>A£R*3--r ? 'r*RNA©— SPS^-r* U #1f^ A, 

-««(RNAd«#aWfc3ft^F 1 ©5gSB*aiflal'r*RNA interference (RN 
Ai) tVs3S** J »6nT*0, HlS,»ftiBllteC*^TJ:©iS**SI#T*fc 
*CfflV>6n*RNA*saall interfering RNA (si RNAtPfSfS-r-5) £V>5„ 
ee«jefS«**C^3RNA^T»*U^-if-YA (Ribozyme) feJS 
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±IBco ~ SSI RNA, U#1f-rA&£Kk T^-tyxtfvzzu^Ftim 
*^^©>HU^^k^H <«, DNA) O^^WJTSCt^^, 

a) ©jgte£iB#rs;i£j&*T#*©T?, s-aaifeiro^te • mmmtvxmm 

-fiSlRNAfci, (#1, Nature, 41 M£, 494K, 2001^) K2pCT 

Utf-iH'Ate, ^ftlo^FSj («, TRENDS in Molecular Medicine, 7#, 221H 

, 2ooi*jE) izmux. *mm<n&>A>7m*n-\i^&i£\)jL2vttY<Dmm 

^ctoT^Stl#^^^©RNA±<D^®fM{Cofi^L7t^ (RNAifr 

o 

mtLxit, mz-iz. mmm (wah tut u>«, «&a 
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15 <DmnbM£lstst$ffl& (MAH D-y;nf h- -;k d-v>- i — ;k *g^b^- 
fc£tf*fflv>5fu MS&^Ms&ftL mfcl (#k 
il9 j-)V) , #U7ji^-;p («, ^otrw>^un-;k #ux^w>£fu 

n-JU) , #-f ^->tt^®^tt^J m. *'jyM-K8 0™, HCO-5 0 

±.m?®&&tf/£.fz\zfemmt. mm** mm wx.\*> u >mm 
25 un-Mf) , wx.it* ^>^;u7;un-;K 7i;-Ma , Eft 
wak* l l PL&mfmvT»zmm*iBm&ft£tote9--yy h t l^d d s 
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0S£Stt**a*, -»ttlc«*.tf, (60kgtix) fc 

2tbT, — BK^SBlO. lmg~l 0 Orag, ft$.V<U®l . 0~5 Omg 
, «t?)ff*L<tt»l. 0~2 0mgm #«Dttfca4rr**£HU 

SffcjO. 0 1~3 OmggU, &£.V<\ZffiO. 1~2 Ornggg, J;0$F3=l, 
k^i?, -f*. -y-^f) fc#LT&-£-r-5 



PAC-IUB Commision on Biochemical Nomenclaturefc^-SBS-^-ab-SV^i^M^W 



DNA 
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cDNA 




A 
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RNA 
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I 1 e 

JL 1 c 






O C I 


.47]] v 




T h r 






^ y b 


. /at n / 


5 


Met 


. P^V y 




i ii 

Lr 1 u 






Asp 


• ~7 "7 />e -3£ ^v®& 




L y s 






A r g 


. f jv^t — y 


10 


H i s 






Ph e 


: 7x^l/77^> 




Ty r 


: ^D->> 




Trp 


: hU^h77> 




Pro 


: ^nU> 


15 


A s n 


: 7XA°7^> 




G 1 n 


: W^5> 



C@B^J#^ : 1 } 
20 7WS*LLPL©7S;tE^t. 
CBE#I#^ : 2 ] 

T^Xfi^L h' T 5 D N A ©IS 5^1", 

immm^ : 3 ) 

25 CSB^iJ#-^ : 4) 

^7<^-p 1 0 1 -4(DiM.&mm%7jk-fo 

•zfv^i v-S 1-75 ©^SE^J^^-To 
Ci2^iJ#^ : 6) 
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y^K^-P 3 - t (DiMSMmZm-To 

mmm^ : 73 ' 

y^-r-^-p 4 - s ©mssB^j^^To 
cis^wt : 8] 

b h*5feLLPL0D75/mSH?iJ^^To 

t h**LLPL*n-H-r§DNA©^aiBJiJ^-ro 
CIE?U## : 1 03 

mmm^ : 1 1 3 

Cg3^iJ#-^ : 1 2 3 

tm&mn 1 3 3 

fo$n575yiiS«6 6#i (Leu) t^6 7fi (V a 1 ) ©FbIIC, 

ib^j#-^: i z-?m?znz>T^;mmwme> 7#@ (gu) -I9 8#g 

(Leu) <D3 2 A^tlfcfecDT^-S. 
CiB^J#-^ : 1 43 

th^iis^LLPL (tiw^) ©rsy^SB^J^^r. 

0Ea»-f» : 1 53 

thwii**LLPL mmm ©rs/mis^j^-r. 

ESttiLTl 2 9/S vEv**<DAB2. 2-Prime ES Cells (LEXICON) £ 
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Joyner 6 (Gene Targeting: A Practical Approach, 1993, Oxford 

University Pressfc*V>tt, -€-©»IR*, y->^-yr^>^, mm&£.%. 

(*) ^x-c*;v-^x>x "<>#—)- : >bi-)V) izmuLTmn&n 

ofeo ESawa*«fct^7>f-^-aiJfittii3tSnTVi*l 5% FBS, 2mM 
5 L-Glutamine, 1 O^M 0 -/M^Nx^y-JK 50U/ml 
^-v«U> ( 50/ig/ml XhWhT-fy>^OESQ DMEMM ( 
ES«lli) 3 710, 5% CO ? #ftraSbfc. ESMfi, 

10/ig/ral Y^fhv^S/>C (Sigma) &8&ijnbfcJ§ire3BW&^ 
fSifcHi^l/Xh bfc^^ - ^-mS-hlf^bfeo E S «©4Hb£ 

###]2 V^^y/ADNAK^'J-C^^'J--^ 
mLLPL cDNA^ttfpCMV-SPORT^XSF (pTB20 1 
15 0) §Sma I IIKilSHC<k^N^StfiH"-5 y, s^^-0MCS^6mL 
LPLCSma Ilt-f h^TfcD^l kbp^r^bfco ^n^^O-^AtLT 
129/Svj v^X^rVA^-r 7*^U — ^£>BAC ES Mouse Hybridization lib 
rary screening services (GENOME SYSTEMS) ^fiJfflUT, mLLPL®^ 
ASB^l^tfy^XS KmL LPL/pBe 1 oBac 1 l£37P->m=f#L 

20 fco £©3 ^n— >c-^t> e c or i &,j:rj?p s 1 1 mmmm^m\z^^x 

mfritZ^tcDNAmft-Z. mLLPL O R F <mi:££^£^tf DNA^n- 
^^Ji^Tltlf >/W 7*1) if— >a >8H~«fcDj§?#T£fr^fc. DNA7n- 
^ipTB 2 0 1 0 §f >^ h t lit ^1^7^ P 9 4-1 (@E?U 
3) £>£tf7>3Hz>xm7°^^-P 1 0 1 -4 (13^1#^ : 4) Srffl 
25 ^TPCR^^J;D^Lfc= Ec oR IjlifW^tai 1 kbp, $J7. 
5kbp0 2OODNAilifrS> Ps t I^i»e«D6. 5kbp, $Jl 
. 5kbp^J;^0. 6 k b p © 3 o©D N AiH-^yf^ ^A'> F t IT 
nztl, -&fh5S^©mLLPL<7;^v^^7*A*>K^ai^#fco cnztt 
tl^*npUC 1 1 8^7^-K:-tr77P-:i>7*£fT^ 7-5X5 KEcoRI 
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(llkbp) /pUC118, EcoRI (7. 5kbp) /pUC118, 
PstI (6. 5kbp) /pUC118, PstI (1. 5kbp) /pUC 
118, PstI (0. 6 kbp) /pUC 1 1 8£fljtf#LT, mfB»m**y\Z 

>#&&zmgMm*ism\sfc. mnvrz? o-ximL lpl ©yy &<o£m 

5 *M1 3kbpSM- TZhO'Z&ZZ.ttfW'bfrlZfSLr), 13kbpmL 
LPLy/A±©I^VM>hD>iI^l / fc (Ml) o TOLLPL 
CDO R F «tf 6 <@©X^ V >fr t>mf&2tLT& V , ^tOfisfeffitiLt^mZ tlTK 

10 #%#J3 ^-^>W^-pTB2 2 24(Dli 

mLLPL/pBe loBacl 1 ^TOBIiftMffik: £ ORFrJttebTp UC 1 
1 8^^^-tCit^n-->^bfey^7 l ^ h*£ffl^T, short arm&^mon 
g armtteZDNAmfr&ftnvrco i6l^V>mHindI I I/Ps 
t I0rfr (1. lkbp) ©WSgfcSal I TO £ttJnb short ant 

15 bT, ^-feJ:^HX^y>^tJEc oR I mil (llkbp) ©S^CN 
ot I TO^ftiTClU/cfcro^long arm £OTffl^ UTFGW££fTo£: 
o EcoRI (7. 5kbp) /pUCll 8^5X5 K^£H i nd I I I Hr 
it (1. 3 kbp) «lTpB luescr ipt I IOHIndl I IS 
mz9U-->>f\s, MCScD-f>it-MD5' *^^S a 1 I TOiii<f f£&-5> 

20 Zn — y&MRVrc. ^O^XSF^BamHITWi. T4 DNA*U 
^-i££m>T*^¥ftfc£fr^S a 1 I U>A-^AUfc^7XS F£I& 
#bfc 0 CMPstltME gB^k$i±^>c:ttct?3-r>-t>— h©3' 
i©P stlUfr (0. 2 k b p) &m*tz B CMSa 1 I T~Wm-tZZ£\Z 
^DM^KSa 1 I TO<£>ttiJDbfcshort ara<hft£DNA8lr)t£Sx#bfc 0 — 

25 J> EcoRI (llkbp) pG EM- T E a s y^^— (Pro 

mega) ©EcoR I TOtC^ D— ~ >tfVfzb<D$:. No t I ^^^-5^ 
tfc^DM^KNo t I gfl&cDttin belong arm£:&&DNA$rtf-£^#bfco 
Mbfcshort arm&ck tflong arm£^ft^npPoinshort-neobPA-HSVTK^^ 
- (Ishibashi S. 6, J. Clin. Invest. 1994 May; 93 (5) : 1885-93) (DXho 



1 
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^*-pTB2 2 2 4&&mLft (02) . 

4 LLP L JlfirF^m E S tt(D^giJ 
5 e«3>7JPX>K*T?!B«[L,fc [##091] TH6nfcESififc^T« 

Kbfc. ESli (T-7 5) §PB S/EDTA 1 0ml T3@iSfe#U 0 
.2 5% h'J^»/lmM EDTAil (G i b c o BRL) 3ml 
SBS-B-fcftK:, S6KD-PBS (-) 7m 1 &*iJDLT»»£"&T**&» 

io Lxmrn^m^iytco mwvrzmmzD-PBs (-) iomn?3Wifc 

ffcte, D-PBS (-) lm 1 fc BiiUTES »fiflMtt«Maib^. C## 
09 3] T#^nfc^-^>^i'^-DNA mi2 0(ig) pTB222 

U1U X^y~;i/itJS*ffoT#ll»«, Mi 1 1 i-QzRl00jul fc»j&>Lfc 
15 . CODNAgftfcD-PBS (-) 0. 9m 1 ^MTlm 1 iU 5fc£flR£l 

MdlmlTo^&L, Cell Porator Electroporation System I (G i b 
co BRL) Zm^XESMm^OJLU? batf^-i : /3>&ft?fz (Cha 
rgeCRJtU3 3 0 /tF, Low Q5« Fas t-UPT?^-t 
20 £3 0 0igS3;T±&f A r m£|S!5£LM e d -D o wn trt— ^— 

2 7 5fcfct>;fc£;:3T?, |f<Tr igge r SrlfT) . XV£ ha#W—> 
3>|0lMESIWl4Oml ££LT&t>frfcil#!k 1 0 cmf-f 

ftfc»iftKG4 1 8 (ft&ft&l 9 0 ub/m 1 : G i b c o BRL) £$sjP 
25 U Il/^^D^l/-y3>t4Bi!:l- (2 2 -y)V^U- j3 

-D-77tV77/->;W - 5-3-H^^v;V (F I AU ; ft&lft&l 0 0 
ng/ml) ^JPUTLLPLa&f^JRES«BI&©aiRSHI*ffofc. UB 
»»*2fi9ftb9 Hj6»6 1 1 HgJClimbfc3D--?:«LT, PCRMjcDIJ- 
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7 5 (BB?iJ#*§: 5) tshort Mm±\z&:m-r^7>^±>xm^y-( T-P 3 
5 -t (S3#l#-*t:6) *fflVi}fePCR§fft>fc. uOPCRfife^a-^ 
JldtTlt^I&bfc^Oybond N+ (Amersham Pharmacia Biotech) iz7)lftV 
h7>7,7T-Vrco ftmVTz-y-1?>7uy HdO^Tshort armfil^fp© 0 . 
4kbpCPvuI I »fn-^yP-7 r BtLTfflVifc-y-+i-*>A'fyj^'f-tf-> 
a >fefc<fcOfl¥#r£fTofc« 1. 2 kbpfc/OK#tfeffl£nfc*o->fcoV> 

» e c or i Mmmm&w&n^tcbcD&m^T, llpl cdna 3' 

»HRiiH«K:#fiE-r« short arm©^{ll««0 0 . 5 k b p ©Hindlll/PstlErJf £ 

zfa-zfc t. vxmm j % vw^ymffr^ftitz. llp Lififcy? 

^7^h«HIS^T«6. 8kbp (Disrupted allele) £ J; U?7 . 5kbp (Wi 
15 ld-type allele) ©ftil:;t> H^Hlttfc. nnfc&LT*rJ!BT&3SJ£8c 
TT3:7. 5kbp (Wild-type allele) ©A> H©*^mt?^fc. Wild allel 
eW©7. 5 k b p ^Disrupted alleleft*©6. 8kbp©2*(DA'>H^ 

ffi&*.#^#©^£fTo7c£;i3, G418tF I AUW#{C|jftt£*b£?r 
(S3) . 

##W5 *BEI»iM.#:ES»IISLX-2 - 1 6 3*fc£ffl Hfc*;* 7T!)70^ 
Hi 

25 l. Effi©5tf# 

X (C r J) Htv£**IllAU £M2 5±lt, M&.5 0± 1 0%&<fctf7~ 
1 9I$©1 2I^IWHM*#te«»SnfcSPFft««WJ^fcTlfflW»lfl3S-e: 



WO 03/078624 PCT/JP03/03136 

63 

, $£Pffli8il& (10% FCS, 100U ^-y'J >*5ckl^l 0 OU Xhk^ 
h , 7'fy>^f-rSDMEM) ^ffl^TlSb, 1125^0(^*^^3. 5 
cmS/^-W'HIiKU 37*0, 7% C0 2 i#T©^>^-^-(:3 0 

10 2. ffift«m*#ESiRBlB0MS 

5X1 0 5 &£1>«1 XI 0 6 <D|fflM*T«^#$nTVifcffi™^A#: 
ESWJ^12 BSlcAam. I^HSTOKFe e d e rifr*& (10% 
FCS, 2 00mM L-glutaraine, lOmMNEAA, 100U 
^y'J>Mt;iOOU 7 h^h7-f'»mt-5DMEM) fcTiS* 
15 lt*tifc6 cml7^-^-T-f ^>a±l:Ill&. 3 7<C, 7% C0 2 

SH^T'ES^ (16% FCS, 2 0 OmM L-g 1 u t am i n e, 10 
mM NEAA, 10 0U^yU>, 100U Xhl/^hV^y^ 1MH 
EPES, 1 0 0 0U ESGRO^O. ImM 8 - *W7bJL* J -)V 
20 mt§DMEM) *Tr3 Big«^fT^fCo 

mmvtcmmm.m^E s mmizmi&&m*tz$> t pbs 2 0^ 

#Lfe 0 ^Lfe««o. 025% hyjz/ymmz^&sftfflmm&m* 

, ±iBESigifc£8sjD^ 1 2 0 0 r pm, 2#\ 4r^#Tr3s4>bfco #Cfc± 
ESigil&£2~3m lgsJlJU <t<tt$H<bT^5$ £> (Cffligjft 
25 €r^JPU> 10ml \zW&mm$:?T?fzo m±©8fflM*if&£ 1 OcmiMf 
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^D-f >i>x.2z/3>migm (16% FCS, 2 0 0raM L-gluta 
mine, 1 OmM NEAA, 10 0U ^~y>J>, 1 0 0 U 7. h 
-f:y>, 2 0mM HEPESfei^O. ImM j3-^M/M^y-Mt 
ft^DMEM) Olh'Dy^ITU Hn^7 p f^if^^MBS$5~l 0® 

te^ct-SOTi/^^ >&mah, 4W2 o~3 o^isLfeo ^-r^D-r> 

v'x^v'a >^«Hogan (Hogan, B., Costanitini, F. , and Lacy, E 

. (Eds). 1986. Manipulation the mouse embryo; A laboratory manual. New 
York: Cold Spring Harbor Laboratory Press.) \Z?$MVTft z>fzo flM^x. 
i^'ESmmcDB^m^cDT-i pu-f >z?^2is 3 >H, FD>y^©i 0 — 15 

aA-r^^Tffofeo T-r^D-r>^^^^3 >%fe7vtzmmm\$ 
MMteTmommz^vftmhrci cr (j c d m^m^^x^&^t 

^tt&8~ 1 OiWl, ^2 5±1 < C, IS50±1 0%;fcJ;tf7~l 9 
1 2 BSE B^^fr^M^tl^ffilW^fcT^Mv^xwglW^fTo fe. 

m^iwiv^x^ffi^o^^^fT^feo 8MicR (jcd %mm*m 
au mm.2 5± i*c, m&s 0 + 1 o%*«ttX7~i 9m<Di 2j#r3bii3m$ 
izmwzntcspFMtomifMmzTimmmfczitrc. mm 2 eg, 

»fflt$nftl0fl|l£U:OICR (JcL) ^liWiT^Xt^gJt 
X£4 9ffl#»fc. ^-^■5^2 7P#fi7^-^fi©#^£;tT&3M?V97 > 
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?wz i o mmmzntc* 

###16 LLPL^JT?^ 
5 M**7&*7KLtzM**7*?OX<Dfr&l 0il§&£U:©C 5 7BL/^1 ( 
Cr J) HI<h©35i2£fTo£:o E SMcD^^J'NO^fT©^^^ g 

ff#:^fi?:5Smr^>^tioTfT-pfec LX-2-16 3 mRI&Oftttififc 
«1 0 0 %<D^7V<?X£<D3£iE^S#£*l2r7 5 PE©f?V^^ttf^TT^ 

•6 8 0EE**ESMIfifcS5feT-572f-^&jKLfc. JfefcT^-^fiOfl^fift 

EStti*OfV?X©IA^jlS(lfoTDNA$iajl, uOy/AD 
15 NA*^M<hLT^^-V-i'~>>lf14il^±CD-k>X^7°7-rv-S I - 7 5 ( 
E?!W*f : 5) tLLPLJlfe J f-±(D-ti>7 > ^^^'1'T-P 4- s (BB?iJ## : 
7) 45J:tA short &Tm±\ZtiLm.?2>T>3 L ±>7>m'77'( *^-P 3 - t (SBM 
6) ©3«!B©:75>rv-SfflV>fcPCR&ffV>, TtfO-X^MCTfi? 
#rbfc„ gS©i*A$nTV*fcV>Wild-type allele 

20 ^e>«o.4 kbp©;\ , >h'©m'ti^e.n, LLPLate^^s^SA^nfcDis 

rupted allelej^SttO. 3kbp(0A>H©i«^16ns. ^5^7 ( 
F0) i:C 5 7BL/6 J^^l^nfelff 2 8fj (ttl2, Hi 6) <Dot>. 
16M (£16, BIO) fc&V^TO. 3kbpt0. 4 kb p<D2#<2V\*>b*© 

>tCT«*fLfeo ##^J4-C#e»nfc:LL P Llfef^E Sij»&LX - 2 - 
16 3iH*lC7. 5kbp£cfctf6. 8 k b p <D&m\zn> FtffcfflSn, ^ 
fng^O^ (Fl) T**dt3&JfltB$nfc. 
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nmmi LLPLCDT^I — vX^l^©H4 

TNF-a, MftflU ffltikikTk^fciiOXhVX, LPS, i?55KH£>T#h 

tkit^m^—b- *w~vm&* zn^^ymm. m&fcomfrit 
fcttae^**) cn^i^^ns. LLPL^j87Wtt7#i — i/xmm 

£Mm2 ^bLDLSlKDL-P PMPtct-SJ*! vXiii^tt 

^ffle>©^rfe (h^e#suw vol. 14, no. i2, mmmft-7uv3-)v. pp.4 

9-52 (1996)) \Z$t^ ft^'J 3 hM0L L P L/A p o E y 
v{?70V?V7.&£.T$A.t> oESyZTV 9 MBS"?* n7 t-v** 

WKKL-&. LDLttiIi*f£(0:Sffc (*f^b^»»jS4, pp. 187-206 (1993) ) 
C?1r^j4i^J;Dim *£ffl£>©7J& (Mx#suw m^mm^-=L 
TJVisV—X 2, »M«fc + «IBjiii&$Bfe* h7T^, pp. 36-41 (1996) ) 

-fe^S H^»*IB*aiT**DL-tlireo-l-Phenyl-2-palmitoylamino-3-iorphol 
ino-l-propanol-HCl (DL-PPMP) mtftLDLMDMEM- 2 5m 
M HEPES (pH7) ^MlriT2 4S$ia^tl/fe 0 P B S T 2 IHSt^L 
, Annex in-V-FLUOS Staining Kit (Rochet) £JBViT7#l — ->*&H!feS:gtfe 
L-fco DAP I^tVECTASHIELD (VECTORS) Tvr7>hL, ^StttTT? 
#1 — ">^«Bje*ttajb&. Image-Pro Plus Ver. 4. 5 (MediaCyberneticsft) \z 
£Zmm9m\Z*r) % DAP IMHti^Annex i n-VHttM«ifc 
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LLPL/ApoE 


DL-PPMP(uM) 




0 


5 




1 


4 




9 


51 



£ 1 ^T«fc5 iC, L L PL^?^ D 7 7-«U L P Li4lY^ P 
7 7-y»l:ltleU BMbLD LRtf D L - PPMPi^T* b 

5 LLPL^ftCjgat-g., 7#1 — y^i§ftO±#$Iltfc. 

IE#t Fill^SIfi (BIO WHITTAKER^t) £t bft&Mffligifc (EGM-2 Bui 
10 letKiU BIO WHITTAKERtfc) 6 ^x^^W- biz 1 0 5 *fflfla/£xJl/£ 

fr3«fc5fcfci*U&. -Wk 3 7t, 5% COjTT'^m 10/tg/ml© 

BHJ&atLfc. P B S T 2 [Uzfefi^, 5 ;uM<DDL-threo-l-Phenyl-2-palmitoyla 
mino-3-morpholino-l-propanol-HCl (DL-PPMP) *$Okh^i)ftJI» 

15 it!jfc3£SlU 4 8B#M»i6Ufc. "tJ-^^^r-ffltt* (ReagentPack, BIO WHI 
TTAKERtt) &m^TMM&\BlW.ls^ Caspase-3 Activity Assay Kit (Oncogene*!: 
) ^ffl^TC a s p a s e - 3 ©S»F ACS (BD&) KTffffb&. r 
— *#*fttCell Quest (BD&) £fflV>T, iiMW^Ca s p a s e- 
3«ttflslBJfi»©it**»C a s p a s e -3SttttH$tL/fe. $cftf§?*T« 

20 DunnetM^ffi^fc. ^g2l;St. 
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Gaspase-a^lS-fb^flS^ 




MEAN 


SD 






i 50 


I 6 




W) 


30 


3 


p<6.6i 



&2tzm?£'5}Z* Wx.t hLLPL^>A£MMPk:4oV>TDL-PP 
MPfcckSCas pa s e-3»ii$^tIl;ilTbfc. Z\(DZ\tfrt>, 



nmm4 LLPLii->H7fELISAS 

FLAG (DYKDDDDK^^ K) Hfe-irt hL L P L^>A^£#iIj [A* 
-ijrtrSLtiJV • 7>F • AW*:7w • U+r-? 1 • 35a-^-y 3 >X ( 
B.B.R.C) , SS257#, 50-56M (1999) ]izm^^Vtz 0 
% £> tlfc F L A GM-a- 1 h L L P L ^ >A° 2 t y n-f > r 1 <D%±7 -J=l A> H 
(FCA) £®-§rU i^-^x^vaXcLfc^ [7 >5^tV —X • 
7 • 7^7 hU- • TnrL7;l/ (1988) ]^V^;^D-tWMLfc 

D 

±fBT#Stlfe8ffimo ; Ey^P-^l/ia#:(30^T, L C. Gruen e> © 
^[yt-^-fAyny^jh^V^H (J. Immune Methods) , H168^ 
91-100H (1994) M^X^ >&n«#Mfr|£fi (tf737tt) 

FL AGSJ-ab hLLPL^^A^i^^fnttj&t|gJe)e.nfc3^ 
©Jn# (m23F. m4-lH&cJ;tfm7-lC) *M$l-*%>Z}i\z&#}Ltz B 

iilfc^y ^ p-t«m 7 - 1 C $ 2 . 5 /ig/m 1 #trCoating buff 
er (0. 1 M Carbonate buffer, pH9. 6) £ 9 6 r7x;i/V-r £ uy°U— h\z 2 0 0 
M lTo^&U 4tT2 4iFMbfc„ Jfcfcu Wash buffer A (PBS, 0. 05% 
Tween20) ~e 6 ®$c&Vfe&\z, u 3L)l<D&m<Dfa&$MiL&B\ockiiig buiier (PB 
S, 0.05* TweeD20, IX BSA) ^iu^mthfzc ±mmm&&7°U- He, Dilu 
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Hon buffer A (10 mM Na-phosphate, pH 7. 4, 1% BSA, 1 M KaCl, 0. 05X Tween 
20, 1 mM SDS, IX Mouse serum) TtfJlfcFLAGl'pk hLLPL^W?^ 

mmm%2 oo w i mx. 4W2 4mmRm^^rc e wash buffer a-? 6 mm 

&Vfc<Dt>, Dilution buffer B (PBS, 0. 0535 Tween20, IX BSA, 1% Mouse serum 
) T-3 O O 0^mUtz2 O O u 1 0HRPiHLfc ; E/^D-t»m4- 
1H-HRP*JD^., 41CT2 4B#KM/&£-tt*:o Wash buffer AT*6Ie1», W 
ash buffer B (10 mM Na-phosphate (pH 7.4), 0.75 M NaCl. 0. 05% Tween20) 
T6»Lfc©S, Quanta Blu (PIERCED) S/B V*T@*BJb.<9HR Pm&£®l 

z.n&Ki, m^^tvx7 - 1 c*m\,\ mmfctLx 4- ih-hrp& 

ffl^ltX^y^EL I SA&fci, khLLPL^O. 5ng/mlJ« 

tMLPL©i«tt ( 8. 4 + 8. 0ng/mlif«$ftfe o 
THP-l»7^M-;^'JXr-h7tr-h (PMA) . 1 O 0 nM 
•e3Hr B 11IU T^a^7-^tbfc^ 1 % F B S43J;t^2 5mM HE 
PES^tJRPMI 1 6 40^ftM, 1^6 3Br^*L/c^*±« 
Ko^T, LLPLg£*£ii5£Lfco 6 K^T, 

Ti7n^7-v#THP- lfflU&3 BP£<DLLPLM«£*«U 2. 3±1 
. 2 n g/m 1 t^MZtltc. 

mmms LLPL/Ap oEy^^^^XfC^tt^^tt^^U/^-ifA 
2 (a P L A 2 ) 

*3^^aPLA 2 «ft^aiJ^Lfeo S«A7 7 7- (50mM ^X>i+h'J^, 
pH4. 5) fcU^V— A (phosphatidylcholine (70 mol%) , l-acyl-2-[l-C"]pho 
sphatidylethanol amine (2 molSO , dicetylphosphate (30 molSO ) ZM^mm. 
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: lOOjig/ml) ^MiM5 0 0 /ililfe. 3 7tTlif B H> 
^cn*W^^;-^ (2/1) &iDATKJ&£*ITS1i-& 

. ^b<j^#ufe^c, o. 9%m{t±hvo2±mwi3 o o^ i ztaz. $e>£ 

0 5 0/ilO^nn$M/^^;-ji, (9 5/5) T?S»#U 

20m1^hptlc (^;i/^a) nx#yML ^ap^A/Hflfe (9/ 

i) xmmm. bas-c *-v>ifT'f7'Cif- (m±7j)iAtt) zm^xm 

Wi^tBlfe. MMtVX. A p o E*aiT?L L P L»4i*J;0tAf 
L L PL^«?C7XfH IS^7fcffli^VJrtl}3*HTt) a P L A 

*M^iJ 5 T&JB UfcLLPL/ApoE^;^fi7^fiD ff ^ -fe- 
h?>A£fffco^T, WbV>mWX$>Z>l, 2-bis-(l- P yrenebutaiioyl)-sn- 
glycero-3-phosphocholine (B-3781, Molecular Probestt) SJBHTKte*;** 

■£A 2 8H££«!lj£b&. T^fc'&RjSny^y— (50mM ^x>tt^HU 
•}A,pH4.5) £3bfcU>il&f|<Z>*^/-;W§i& (S^«S: 0. 9#M) 

<t l-tjda., mmyf±'-h9>wK (mrnmrn-. io/tg/mi) 

S£ 2 0 0 ix 1 £ bfe 0 3 7 *CT-f h U 1 BfflftKlSftaftA (exci 

tation:320nm, emission:405nm) ZMfeLtco ttmtLX, ApoE^STL 

ttfiv^n:7r-5^S»«b&^ir-^>/l*K (ftfeftg : l 
0/ig/ml) Kl , 3ViT'bra«tSl3£&ff*:ofc. ^§@9!:St. 

A 2 femnm$c±izm&vx^z>z£&mmhrz a 



WO 03/078624 



PCT/JP03/03136 



71 

tmmi LLPL/Ap oEy-ffrKm^VXlZ&tfZl-O-Tz/fr-kyS. Fy 

SrtZ 1-0-7 zs)V-£ 5S F-»^ — £fiH£&a!]}fe L £. 

10/tig/ml B S A&-£tsR]&rty7T— (50mM ^X>^ h »J ^A, pfl 
4.5) (CU^V-A (ft^g:128/zM, phosphatidylcholine (70 mol%) , 1- 
acyl-2-[l-C 14 ]phosphatidylethanolamine (2 mo IX) , dicetylphosphate (30 mo 
IX) ) , ^-acetyl-sphingosine : 2 0/iM) £ LTftlA, o# 

}C#^^-fiz-h^>A°/7 («^S: 100/ig/ml) £Jn*.£*£5 0 

(2/1) £Jn*TK££ifcTS-&&. *L<«»Lfc«t, 0. 9Xififtth 

^^y-jP (9 5/5) T-mmmV. 2 0itzl£HPTLC (;*;i^*fc) 
ybVfCc t7UWfc)V2±/Wtm (9/1) BAS'f^>^7t5 
-flf— (*±7^;PA*fc) &fflV»TK^fiK«RjT**l-<?-acyl->V-acetyl-sphing 
osine**RtfIL, ^T^M^STLC^k-hJO^^DmL^t, 

LLPLf4S!*i^fn^l797©«ffl^fe„ *©«S**B1 0k: 
^T. LLPL^«V«i7XT«, li^Mf^Vvf nkl&UTfe l-^T->;Hz ^ 5 

*^^®LL PL&fflW^ U-->^SlC«kntf, L L P L ^MfC^S 
*5fiK©LLPL^g|5f:^fchft<Rjtt, LLPLfc«kDfS#£n»* 

s*©&«to£44**sk"r*&»» l l p L^»cjBB'r<5«iJS© ; &7 f ;vfc^D# 
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* 
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i. iBWt: iT&ztiz>Ts.;mmmiim-'*>L<\$mnmzm— <dt^j 

(LLPL) SttS3E^S*«>^b'&**fc.tt-€-©4ft<©^ * U -n>^^ 0 
3 . LLP L«tt*3E<b3-e-*ft'&'»*^:tt"€-Ott[**73j? h-S'XBHMHefMl 

i£SB?'J W bt^-5^>/^ifeb<(i* ©gB#^ ^ F * tt-tn 6 ©tt* 

15 ne>©&©!^>^>: 3^fD- Jl/7y^h7>77x7- if*£'J V^Xsfr'J 
/I— tf (LLPL) Stt**'fbS**{fc;'&**fctt-t©<fiO^^U-->^ffl^ 
y ho 

WLT&3, »3&g4ffi*©*#U-->i08*y K 
20 6. H^l~3©V^-rn^^WB«©X^U-->^^^fc«W*^4feL< 

8. 7^h-: ^*»i»»ltt^T*SW#^7ffl«©Eai. 

i o . • »*»T?**w#9i 7 tB«©g«o 

1 1. m*ms%: 2^&tsnzmm&m*tt-rztfv*9\'* i ?\ t &it\t*<D 
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5 12. mmm^: 2T^£n&&SISm#WT£#U:2^1/^K£fcte j e-© 

hv< mzm-(D7s.y msm u -c & £ * >/i # « *> u < ^©sb 

10 13. Bf^« 1 1 IB«©7.^ U -n>^ft* 1 2 SB*©** u 

14. HMSfil 3««©-fc^«*fctt^©a[*-&*UT^:SEJI. 
15 15. 73i?h-^»3m©3WT»«»*«l 4fB«©IS^o 

16. Si««!l-e*aW^l 4IB*©E*. 

1 7 . • i&a8siT&*ai*B 1 4tem©is^o 

is. muMmxtthx* »«9i6*fcttiii*«i 3B*©<b'&«*fctt-t©a[ 

©W3»JI*i9:-^Ta^t*W«fr*7#h-^SfiSaifi!f^. 
20 19. nfcaJMfcfcStLT, 6 *fc«B»^ 1 3 E«©^#I*fe«^©*g 

©#^S*S^TSii*4*IRtt-*ffi© : J t l»*«k^/*fcttt&**fls. 

20. 7#h-i'7>mmmffim*mm&zrzft<Dffi7m6i£rz\tm#mi 3mm 

<D<k&®$. tc (Dm. ©ffiffl o 

2 1. trt!B0W*»i5g-r*fc«>©»*5l6*fcttiS*?il 3fE*©{b£«fc«^- 
25 ©^©^fflo 

2 2. @3^J#-^: 8TS$n^75ymgB^J«tl^- : bb<«|IK69tI^-©T5 

y KEm^^rrs* >/i^s v < tt-t©^^^ f sfc^ne,©^^^ 
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•if (llpl) m&*mtis^%i\:&m*rc\tt<j>M.owv-->>?^& a 

24. llp Lft&&mk$&%ik&m$.rc\<tt(Dms7-$ b-i/zmmmmft 

25. mmm^-. 8T°m2n%7^;mmmtm~bv<immmzm--(D7* 

U/t— t? (LLPL) «gtt*^S-ar*<fc;^»*fctt-€-©ifi©X^'J-=>^ 

2 6. w&mn-. ST?m2n&7^/Mmm^tz%?>rt?sikrc\tt<Dm.& 

15 2 7. gft$£2 2-2 4©Vi-rn^lC|B«c©X^U-->^&^fe««^2 
20 2 8. W^2 7gB*©^»*fctt^oi6^#LTJa:*BEII. 

29. t/Jkh-: f /7>mmmmn"c&zmjm2 smmomm, 

3 0. it*S!l"T?»S»*®2 8SB«OBSIS. 

3 1 . • HMKW?ft%MF3K9l 2 8 !3ifc<Z)[S^o 

3 2 . iKWt : 9 T-«$n^^*@3^J^Wr^4?U * * K£fc«-e© 

l < \zm-<D7$; mmm lt & * ^ >;i ? ® % t < a* <dm# 
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5 3 4. ff^3 2 Km©7^'J-^ y^m^fz.\tmMm 3 3 |3«OX^U-- 

b\s<izmw.$}\zm-<DT^ ;mmn&^mvTfc%?ywMhv< «^©sb 
# ^ ^ k * «-en e, ©it ©i^gis & mc % 3 fc-s- m £ « ©&o 
3 5. w^3 4mm<Dik&m£tciz : t<Di&*<e;misTf3iZ>mwio 
io 3 6. Ttfh-iszmmmBM~i:&z>m$.m3 stem©^ 

3 7. MMTfe§M3 5f2«©g»iL 

3 9. Pi^Sl#)fc*fUT. ff#«2 7^fe«IS*«3 4fB|&©te-£$l£fc«-^© 
15 4 0. ^%mm\ZtiVX, st^2 7^fc«H*^3 4M©^#l*fett^CD 

4 1. T# h-~>7,^IiraSKB-r^fci6CD|»^2 7 SfeHlt*«3 4fH 
«©tefrtf£fc«^©:!&©&fflo 

4 2. ^g£iJ£iai£T&£fe©ft*SI2 7 £*:H!f*?i3 4f5«©fl^r«£:« 
20 -e©&©^Jl. 

43. mmm^: iT*m2nz>7s.yMmm£m-&v<fcnm\zm-<D7s. 
j wsm ^ *rr z> ? y a- ^ « ^ f C a* ©sp#^ h * □ - f -r & *^P56s 

25 -->^#&. 

4 4. IB^iJ*-^ : l-e^SnSTS^IftlBJatl^— t>b<tt^K»fcR-©7S 

y g£?y s^r-r * * k * & tt-e ©bb#^ y ? h * n - h irzmte^m 
*£&thm&mmzmfcik&®$:&*?2>z\tz:<&wi£?z>, i»M4 3 ism 
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4 6. ff^4 3 EfcOX^U V>T#£>n5£, — 

5 4 7. 7#h-'>XSI«CflSffli»lT»SISl*«4 6|Btt©KII. 

4 8. ffiJKfflT&SfflfcfcSU 6E«©E*. 

4 9. »««tt3KJSi^l»-J&««lT?»*»*«4 6Satt©E6lll. 

5 0. Di^ib^ltcMbT, |»*^4 5fB«©T*l — S^WalMIWflUfl 
<b^**fc«*©*©W^*SJft#T*Jl^*#«tt-aT#h-^SI#SB» 

10 

5 1. Pi?LfttJ»LT, »3&B4 5fE»©7^1 — ->*»f3*IW»f1Mi **rr* 

5 2. S2^iJ##: 8 -e^^n^TSy MSH^J^IWI- : bb<«^»^^|W|-©T5 

15 y s * k %> u < tt*©«^ ^ h * tt-en e> ©& 

5 3. HML»4fcfc**LT, 8-r*£*l&75 y MIB^Ifl-fc L < 

20 . 

5 5. iWH^UT, @E3Wt: 8 Tig£*l375 7 El-fc U < tt 
25 ^KWfcR— 075 7 HE^JS^t**^ Wl^StSfcte^©^^:/^ H £3 

o 

5 6. IB^iJ*-^: 8-e*Stl?)T5ymE^J«t^- i feb<«IIK6<]^l^-©TS 
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57. mmMT?&zffi-$M5 6mm<DMo 

5 8. E3»J#*: 8T^^n-2>T5 7mE^J<hl^- ! bb<«IIK6!)H|p]-<DT^ 
5 tt#£^*LT&35S©#lfrM= 

59. isswt 8T?m-zn2>7s.;w$fflitm— *>b< tensest^— ©75 

6 0. I3^J#^-: 9T«$n^^U^^l/^^Ht^«W^SlBM^fc«^© 
6 1. tt«$T&£l*3&®6 OtB*fc©S!I. 

6 2. iESWt : 9TS$n-5#U^^k^HtffiM69^SBB?iJ*fctt-e© 
15 o 

6 3. SB^J#-^ : QTatSns^U^^l^^H^ffllitt^XE^JSfc^© 
6 4. @3^J#^: 8T^$nST5yMi3^J^|Wl- ! bL<«^SW^!W]-©T5 

20 smmm*^-?*? >nv% *> l < a*©^^^ Htn— F-r*#y * * 

6 5. SC3K^*SI**3S6 4Efi©SI. 

6 6. IB^IM : 8^£n£75/Iffl^J£ra-fcU<«IIMl$fclHj-©75 

25 y ke^j s-sw-r ^ > w « *> l < n*©«^ f s a — n-r * # u * * 

6 7. @Bf!l#-^: 8T-*$n?»T5ymaB^Ji:|tI- ! &b<ailSW^|IJ-©75 
/miB^J*^i" ; &^>^^S ! bU<tt-?-©gl5^^ , 5 1 H*3-H-rs^U^^ 



1 
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j mum %> ? >/t $ * *> u < &-e©SB#^ h £ e> ©& 

5 fUT^^t^X^U^-tfA, (a P L A 2 ) £3I&I. 
aPLA 2 ) m&Jf&o 

io 7 0. Baai##: 8T^n^r^ymmmtm-hv<umnmzm-(D75. 

©LLP LStt*fett56M*3£ft;^ , a:*'fb^«J*fc«-€-©«l*'&*r L-T^*7 

7 1. Di^iiiJij{C*fLT, I35U##: 8T?«Sft37* /lftE?!l£H-%>L-<fci 
15 HM^{C|i|-©T5y^iH^J^WLT^^^>A'^M ! feb<«^©f|J^y5 1 

K*fett*n6o*cLLPLffitt*fc tefg^s * s -& * 4fc£% * & te-^© 

72. 7^h-^^mmmmmmt0tcisb<Dmm^ : 8T*$n§75;tia 

2PJ t H— *> L < tefUJt eg K-© 7 5 y BftiB$iJ L Tft 5 3? >A* ^ flt t> L < 
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Sequence Listing 

<110> Takeda Chemical Industries, Ltd. 

<120> Novel Use of LLPL gene and its product 

<130> PO3-0O16PCT 

<150> JP 2002-74180 
<151> 2002-03-18 

<150> JP 2002-314098 
<151> 2002-10-29 

. <160> 15 

<210> 1 
<211> 412 
<212> PRT 
<213> Mouse 

<400> 1 

Met Asp Arg His Leu Cys Thr Cys Arg Glu Thr Gin Leu Arg Ser Gly 

5 10 15 

Leu Leu Leu Pro Leu Phe Leu Leu Met Met Leu Ala Asp Leu Thr Leu 

20 25 30 

Pro Ala Gin Arg His Pro Pro Val Val Leu Val Pro Gly Asp Leu Gly 

35 40 45 

Asn Gin Leu Glu Ala Lys Leu Asp Lys Pro Lys Val Val His Tyr Leu 
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50 55 60 

Cys Ser Lys Lys Thr Asp Ser Tyr Phe Thr Leu Trp Leu Asn Leu Glu 
65 70 75 80 

Leu Leu Leu Pro Val lie lie Asp Cys Trp He Asp Asn lie Arg Leu 

85 90 95 

Val Tyr Asn Arg Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly Val Asp 

100 105 110 

Val Arg Val Pro Gly Phe Gly Glu Thr Phe Ser Met Glu Phe Leu Asp 

115 120 125 

Pro Ser Lys Arg Asn Val Gly Ser Tyr Phe Tyr Thr Met Val Glu Ser 

130 135 140 

Leu Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly Ala Pro 
145 150 155 160 

Tyr Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe Leu Ala 

165 170 175 

Leu Arg Glu Met lie Glu Glu Met Tyr Gin Met Tyr Gly Gly Pro Val 

180 185 190 

Val Leu Val Ala His Ser Met Gly Asn Val Tyr Met Leu Tyr Phe Leu 

195 200 205 

Gin Arg Gin Pro Gin Val Trp Lys Asp Lys Tyr He His Ala Phe Val 

210 215 220 

Ser Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg Val Leu 
225 230 235 240 

Ala Ser Gly Asp Asn Asn Arg He Pro Val He Gly Pro Leu Lys He 

245 250 255 

Arg Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu Pro Tyr 

260 .265 270 

Asn His Thr Trp Ser His Glu Lys Val Phe Val Tyr Thr Pro Thr Thr 
275 280 285 
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Asn Tyr Thr Leu Arg Asp Tyr His Arg Phe Phe Arg Asp He Gly Phe 

290 295 300 

Glu Asp Gly Trp Phe Met Arg Gin Asp Thr Glu Gly Leu Val Glu Ala 
305 310 315 320 

Met Thr Pro Pro Gly Val Glu Leu His Cys Leu Tyr Gly Thr Gly Val 

325 330 335 

Pro Thr Pro Asn Ser Phe Tyr Tyr Glu Ser Phe Pro Asp Arg Asp Pro 

340 345 350 

Lys He Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Glu Ser Val 

355 360 365 

Leu Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Arg Val Ser Leu 

370 375 380 

Gin Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn Ala Thr 
385 390 395 400 

Thr Leu Ala Tyr Leu Lys Arg Val Leu Leu Glu Pro 
405 410 

<210> 2 
<211> 1236 
<212> DNA 
<213> Mouse 

<400> 2 

atggatcgcc atctctgcac ctgtcgcgag acccagctcc ggagtggcct cctgttacct 60 

ctgtttctac taatgatgct ggcagacctg acgctcccgg cccaacgtca ccccccggtg 120 

gtgctggtgc ctggtgattt gggtaaccag ttggaagcaa agctggataa gccaaaggtt 180 

gtacactacc tttgctccaa gaagacggac agctacttca cactctggct gaatctggaa 240 

ctgcttctgc ctgttatcat tgactgctgg attgacaata tcaggctggt ttacaacaga 300 

acatctcggg ccacccagtt tcccgatggt gtggacgtgc gtgtccctgg ctttggggaa 360 
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acattttcta tggaattcct agaccccagc aagaggaatg tgggttccta tttctacact 420 
atggtggaga gccttgtggg ctggggctac acacggggtg aagacgttcg aggtgctccc 480 
tatgattggc ggcgagcccc aaatgaaaac gggccctact tcttggccct gcgagagatg 540 
atcgaggaga tgtaccagat gtatgggggc cccgtggtgc tggtcgccca cagcatgggc 600 
aacgtgtaca tgctctactt tctgcagcgg cagccacaag tctggaagga caaatatatc 660 
catgccttcg tctcactggg ggcgccctgg gggggcgtgg ccaagacgct gcgtgtcctg 720 
gcctcaggag acaacaatcg cattcccgtc attgggccac tgaagatccg ggaacagcag 780 
cgatctgccg tctctaccag ctggctactg ccatacaacc acacttggtc acatgaaaag 840 
gtatttgtat acacacccac gactaactac acgctccggg actatcaccg gttcttccgg 900 
gacatcggtt tcgaagatgg ctggttcatg cggcaggaca cagaagggct ggttgaagcc 960 
atgacgccac ccggggtgga gctgcactgc ttgtatggca ctggtgttcc cacgccaaac 1020 
tctttctact acgagagctt tcctgatcgg gaccccaaaa tctgcttcgg cgatggtgac 1080 
ggcacggtga acctggagag cgtcctgcag tgccaagcct ggcagagccg ccaagagcac 1140 
agagtatcat tgcaggagct gccgggaagc gagcacattg agatgctagc caatgccacc 1200 
accttggctt atctgaaacg tgtgcttctg gaacct 1236 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer P94-1 
<400> 3 

ggtaaccagt tggaagcaaa g 21 

<210> 4 
<211> 16 
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<212> UNA 

<213> Artificial Sequence 
<220> 

<223> Primer P101-4 
<400> 4 

ccccgggtgg cgtcat 16 

<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer SI-75 
<400> 5 

gattgggaag acaatagcag gcatgc 26 

<210> 6 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer P3-t 



<400> 6 
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tggtgcaagt attatcaccg cccatt 26 

<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer P4-s 
<400> 7 

cgctcatctg atcatcgtaa tgatcg 26 

<210> 8 
<211> 379 
<212> PRT 
<213> Human 

<400> 8 

Ala Gly Arg His Pro Pro Val Val Leu Val Pro Gly Asp Leu Gly Asn 

5 10 15 

Gin Leu Glu Ala Lys Leu Asp Lys Pro Thr Val Val His Tyr Leu Cys 

20 25 30 

Ser Lys Lys Thr Glu Ser Tyr Phe Thr He Trp Leu Asn Leu Glu Leu 

35 40 45 

Leu Leu Pro Val lie He Asp Cys Trp He Asp Asn He Arg Leu Val 

50 55 60 

Tyr Asn Lys Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly Val Asp Val 
65 70 75 80 
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Arg Val Pro Gly Phe Gly Lys Thr Phe Ser Leu Glu Phe Leu Asp Pro 

85 90 95 

Ser Lys Ser Ser Val Gly Ser Tyr Phe His Thr Met Val Glu Ser Leu 

100 105 110 

Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly Ala Pro Tyr 

115 120 125 

Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe Leu Ala Leu 

130 135 140 

Arg Glu Met He Glu Glu Met Tyr Gin Leu Tyr Gly Gly Pro Val Val 
145 150 155 160 

Leu Val Ala His Ser Met Gly Asn Met Tyr Thr Leu Tyr Phe Leu Gin 

165 170 175 

Arg Gin Pro Gin Ala Trp Lys Asp Lys Tyr He Arg Ala Phe Val Ser 

180 185 190 

Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg Val Leu Ala 

195 200 205 

Ser Gly Asp Asn Asn Arg He Pro Val He Gly Pro Leu Lys lie Arg 

210 215 220 

Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu Pro Tyr Asn 
225 230 235 240 

Tyr Thr Trp Ser Pro Glu Lys Val Phe Val Gin Thr Pro Thr lie Asn 

245 250 255 

Tyr Thr Leu Arg Asp Tyr Arg Lys Phe Phe Gin Asp He Gly Phe Glu 

260 265 270 

Asp Gly Trp Leu Met Arg Gin Asp Thr Glu Gly Leu Val Glu Ala Thr 

275 280 285 

Met Pro Pro Gly Val Gin Leu His Cys Leu Tyr Gly Thr Gly Val Pro 

290 295 300 

Thr Pro Asp Ser Phe Tyr Tyr Glu Ser Phe Pro Asp Arg Asp Pro Lys 
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305 310 315 320 

He Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Lys Ser Ala Leu 

325 330 335 

Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Gin Val Leu Leu Gin 

340 345 350 

Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn Ala Thr Thr 

355 360 365 

Leu Ala Tyr Leu Lys Arg Val Leu Leu Gly Pro 
370 375 

<210> 9 
<211> 1137 
<212> DNA 
<213> Human 



<400> 9 



gccggacgtc 


accccccagt ggtgctggtc 


cctggtgatt 


tgggtaacca 


actggaagcc 


60 


aagctggaca 


agccgacagt ggtgcactac 


ctctgctcca 


agaagaccga 


aagctacttc 


120 


acaatctggc 


tgaacctgga actgctgctg 


cctgtcatca 


ttgactgctg 


gattgacaat 


180 


atcaggctgg 


tttacaacaa aacatccagg 


gccacccagt 


ttcctgatgg 


tgtggatgta 


240 


cgtgtccctg 


gctttgggaa gaccttctca 


ctggagttcc 


tggaccccag 


caaaagcagc 


300 


gtgggttcct 


atttccacac catggtggag 


agccttgtgg 


gctggggcta 


cacacggggt 


360 


gaggatgtcc 


gaggggctcc ctatgactgg 


cgccgagccc 


caaatgaaaa 


cgggccctac 


420 


ttcctggccc 


tccgcgagat gatcgaggag 


atgtaccagc 


tgtatggggg 


ccccgtggtg 


480 


ctggttgccc 


acagtatggg caacatgtac 


acgctctact 


ttctgcagcg 


gcagccgcag 


540 


gcctggaagg 


acaagtatat ccgggccttc 


gtgtcactgg 


gtgcgccctg 


ggggggcgtg 


600 


gccaagaccc 


tgcgcgtcct ggcttcagga 


gacaacaacc 


ggatcccagt 


catcgggccc 


660 


ctgaagatcc 


gggagcagca gcggtcagct 


gtctccacca 


gctggctgct 


gccctacaac 


720 


tacacatggt 


cacctgagaa ggtgttcgtg 


cagacaccca 


caatcaacta 


cacactgcgg 


780 
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gactaccgca agttcttcca ggacatcggc tttgaagatg gctggctcat gcggcaggac 840 
acagaagggc tggtggaagc cacgatgcca cctggcgtgc agctgcactg cctctatggc 900 
actggcgtcc ccacaccaga ctccttctac tatgagagct tccctgaccg tgaccctaaa 960 
atctgctttg gtgacggcga tggtactgtg aacttgaaga gtgccctgca gtgccaggcc 1020 
tggcagagcc gccaggagca ccaagtgttg ctgcaggagc tgccaggcag cgagcacatc 1080 
gagatgctgg ccaacgccac caccctggcc tatctgaaac gtgtgctcct tgggccc 1137 
<210> 10 
<211> 411 
<212> PRT 
<213> Human 

<400> 10 

Ala Gly Arg His Pro Pro Val Val Leu Val Pro Gly Asp Leu Gly Asn 

15 10 15 

Gin Leu Glu Ala Lys Leu Asp Lys Pro Thr Val Val His Tyr Leu Cys 

20 25 30 

Ser Lys Lys Thr Glu Ser Tyr Phe Thr lie Trp Leu Asn Leu Glu Leu 

35 40 45 

Leu Leu Pro Val He He Asp Cys Trp He Asp Asn He Arg Leu Glu 

50 55 60 

Cys Ser Gly Ala He Ser Ala His Tyr Thr Ser Ala Ser Gin Ala Gin 
65 70 75 80 

Ala Leu Leu Leu Pro Gin Thr Pro Asp Asn Trp Asp Tyr Arg Leu Val 

85 90 95 

Tyr Asn Lys Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly Val Asp Val 

100 105 110 

Arg Val Pro Gly Phe Gly Lys Thr Phe Ser Leu Glu Phe Leu Asp Pro 

115 120 125 

Ser Lys Ser Ser Val Gly Ser Tyr Phe His Thr Met Val Glu Ser Leu 
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130 135 140 

Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly Ala Pro Tyr 
145 150 155 160 

Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe Leu Ala Leu 

165 170 175 

Arg Glu Met He Glu Glu Met Tyr Gin Leu Tyr Gly Gly Pro Val Val 

180 185 190 

Leu Val Ala His Ser Met Gly Asn Met Tyr Thr Leu Tyr Phe Leu Gin 

195 200 205 

Arg Gin Pro Gin Ala Trp Lys Asp Lys Tyr He Arg Ala Phe Val Ser 

210 215 220 

Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg Val Leu Ala 
225 230 235 240 

Ser Gly Asp Asn Asn Arg lie Pro Val lie Gly Pro Leu Lys He Arg 

245 250 255 

Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu Pro Tyr Asn 

260 265 270 

Tyr Thr Trp Ser Pro Glu Lys Val Phe Val Gin Thr Pro Thr He Asn 

275 280 285 

Tyr Thr Leu Arg Asp Tyr Arg Lys Phe Phe Gin Asp He Gly Phe Glu 

290 295 300 

Asp Gly Trp Leu Met Arg Gin Asp Thr Glu Gly Leu Val Glu Ala Thr 
305 310 315 320 

Met Pro Pro Gly Val Gin Leu His Cys Leu Tyr Gly Thr Gly Val Pro 

325 330 335 

Thr Pro Asp Ser Phe Tyr Tyr Glu Ser Phe Pro Asp Arg Asp Pro Lys 

340 345 350 

He Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Lys Ser Ala Leu 
355 360 365 
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Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Gin Val Leu Leu Gin 

370 375 380 

Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn Ala Thr Thr 
385 390 395 400 

Leu Ala Tyr Leu Lys Arg Val Leu Leu Gly Pro 
405 410 

<210> 11 
<211> 379 
<212> PRT 
<213> Mouse 

<400> 11 

Ala Gin Arg His Pro Pro Val Val Leu Val Pro Gly Asp Leu Gly Asn 

15 10 15 

Gin Leu Glu Ala Lys Leu Asp Lys Pro Lys Val Val His Tyr Leu Cys 

20 25 30 

Ser Lys Lys Thr Asp Ser Tyr Phe Thr Leu Trp Leu Asn Leu Glu Leu 

35 40 45 

Leu Leu Pro Val He He Asp Cys Trp lie Asp Asn He Arg Leu Val 

50 55 60 

Tyr Asn Arg Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly Val Asp Val 
65 70 75 80 

Arg Val Pro Gly Phe Gly Glu Thr Phe Ser Met Glu Phe Leu Asp Pro 

85 90 95 

Ser Lys Arg Asn Val Gly Ser Tyr Phe Tyr Thr Met Val Glu Ser Leu 

100 105 HO 

Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly Ala Pro Tyr 
115 120 125 
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Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe Leu Ala Leu 

130 135 140 

Arg Glu Met He Glu Glu Met Tyr Gin Met Tyr Gly Gly Pro Val Val 
145 150 155 160 

Leu Val Ala His Ser Met Gly Asn Val Tyr Met Leu Tyr Phe Leu Gin 

165 170 175 

Arg Gin Pro Gin Val Trp Lys Asp Lys Tyr He His Ala Phe Val Ser 

180 185 . 190 

Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg Val Leu Ala 

195 200 205 

Ser Gly Asp Asn Asn Arg He Pro Val He Gly Pro Leu Lys He Arg 

210 215 220 

Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu Pro Tyr Asn 
225 230 235 240 

His Thr Trp Ser His Glu Lys Val Phe Val Tyr Thr Pro Thr Thr Asn 

245 250 255 

Tyr Thr Leu Arg Asp Tyr His Arg Phe Phe Arg Asp He Gly Phe Glu 

260 265 270 

Asp Gly Trp Phe Met Arg Gin Asp Thr Glu Gly Leu Val Glu Ala Met 

275 280 285 

Thr Pro Pro Gly Val Glu Leu His Cys Leu Tyr Gly Thr Gly Val Pro 

290 295 300 

Thr Pro Asn Ser Phe Tyr Tyr Glu Ser Phe Pro Asp Arg Asp Pro Lys 
305 310 315 320 

He Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Glu Ser Val Leu 

325 330 335 

Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Arg Val Ser Leu Gin 

340 345 350 

Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn Ala Thr. Thr 
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355 



360 



365 



Leu Ala Tyr Leu Lys Arg Yal Leu Leu Glu Pro 



370 



375 



<210> 12 
<211> 382 
<212> PRT 
<213> Human 

<400> 12 

Ala Leu Pro Ala Gly Arg His Pro Pro Val Yal Leu Val Pro Gly Asp 

15 10 15 

Leu Gly Asn Gin Leu Glu Ala Lys Leu Asp Lys Pro Thr Val Val His 

20 25 30 

Tyr Leu Cys Ser Lys Lys Thr Glu Ser Tyr Phe Thr He Trp Leu Asn 

35 40 45 

Leu Glu Leu Leu Leu Pro Val He He Asp Cys Trp He Asp Asn He 

50 55 60 

Arg Leu Val Tyr Asn Lys Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly 
65 70 75 80 

Val Asp Val Arg Val Pro Gly Phe Gly Lys Thr Phe Ser Leu Glu Phe 

85 90 95 

Leu Asp Pro Ser Lys Ser Ser Val Gly Ser Tyr Phe His Thr Met Val 

100 105 110 

Glu Ser Leu Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly 

115 120 125 

Ala Pro Tyr Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe 

130 135 140 

Leu Ala Leu Arg Glu Met He Glu Glu Met Tyr Gin Leu Tyr Gly Gly 
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145 150 155 160 

Pro Val Val Leu Val Ala His Ser Met Gly Asn Met Tyr Thr Leu Tyr 

165 170 175 

Phe Leu Gin Arg Gin Pro Gin Ala Trp Lys Asp Lys Tyr He Arg Ala 

180 185 190 

Phe Val Ser Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg 

195 200 205 

Val Leu Ala Ser Gly Asp Asn Asn Arg He Pro Val He Gly Pro Leu 

210 215 220 

Lys He Arg Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu 
225 230 235 240 

Pro Tyr Asn Tyr Thr Trp Ser Pro Glu Lys Val Phe Val Gin Thr Pro 

245 250 255 

Thr He Asn Tyr Thr Leu Arg Asp Tyr Arg Lys Phe Phe Gin Asp He 

260 265 270 

Gly Phe Glu Asp Gly Trp Leu Met Arg Gin Asp Thr Glu Gly Leu Val 

275 280 285 

Glu Ala Thr Met Pro Pro Gly Val Gin Leu His Cys Leu Tyr Gly Thr 

290 295 300 

Gly Val Pro Thr Pro Asp Ser Phe Tyr Tyr Glu Ser Phe Pro Asp Arg 
305 310 315 320 

Asp Pro Lys He Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Lys 

325 330 335 

Ser Ala Leu Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Gin Val 

340 345 350 

Leu Leu Gin Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn 

355 360 365 

Ala Thr Thr Leu Ala Tyr Leu Lys Arg Val Leu Leu Gly Pro 
370 375 380 
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<210> 13 
<211> 414 
<212> PRT 
<213> Human 

<400> 13 

Ala Leu Pro Ala Gly Arg His Pro Pro Val Val Leu Val Pro Gly Asp 

1 .5 10 15 

Leu Gly Asn Gin Leu Glu Ala Lys Leu Asp Lys Pro Thr Val Val His 

20 25 30 

Tyr Leu Cys Ser Lys Lys Thr Glu Ser Tyr Phe Thr He Trp Leu Asn 

35 40 45 

Leu Glu Leu Leu Leu Pro Val He He Asp Cys Trp He Asp Asn He 

50 55 60 

Arg Leu Glu Cys Ser Gly Ala He Ser Ala His Tyr Thr Ser Ala Ser 
65 70 75 80 

Gin Ala Gin Ala Leu Leu Leu Pro Gin Thr Pro Asp Asn Trp Asp Tyr 

85 90 95 

Arg Leu Val Tyr Asn Lys Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly 

100 105 HO 

Val Asp Val Arg Val Pro Gly Phe Gly Lys Thr Phe Ser Leu Glu Phe 

115 120 125 

Leu Asp Pro Ser Lys Ser Ser Val Gly Ser Tyr Phe His Thr Met Val 

130 135 140 

Glu Ser Leu Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly 
145 150 155 160 

Ala Pro Tyr Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe 
165 170 175 
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Leu Ala Leu Arg Glu Met He Glu Glu Met Tyr Gin Leu Tyr Gly Gly 

180 185 190 

Pro Val Val Leu Val Ala His Ser Met Gly Asn Met Tyr Thr Leu Tyr 

195 200 205 

Phe Leu Gin Arg Gin Pro Gin Ala Trp Lys Asp Lys Tyr He Arg Ala 

210 215 220 

Phe Val Ser Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg 
225 230 235 240 

Val Leu Ala Ser Gly Asp Asn Asn Arg He Pro Val He Gly Pro Leu 

245 250 255 

Lys lie Arg Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu 

260 265 270 

Pro Tyr Asn Tyr Thr Trp Ser Pro Glu Lys Val Phe Val Gin Thr Pro 

275 280 285 

Thr lie Asn Tyr Thr Leu Arg Asp Tyr Arg Lys Phe Phe Gin Asp He 

290 295 300 

Gly Phe Glu Asp Gly Trp Leu Met Arg Gin Asp Thr Glu Gly Leu Val 
305 310 315 320 

Glu Ala Thr Met Pro Pro Gly Val Gin Leu His Cys Leu Tyr Gly Thr 

325 330 335 

Gly Val Pro Thr Pro Asp Ser Phe Tyr Tyr Glu Ser Phe Pro Asp Arg 

340 345 350 

Asp Pro Lys He Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Lys 

355 360 365 

Ser Ala Leu Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Gin Val 

370 375 380 

Leu Leu Gin Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn 
385 390 395 400 

Ala Thr Thr Leu Ala Tyr Leu Lys Arg Val Leu Leu Gly Pro 
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405 410 

<210> 14 
<211> 412 
<212> PRT 
<213> Human 

<400> 14 

Met Gly Leu His Leu Arg Pro Tyr Arg Val Gly Leu Leu Pro Asp Gly 

15 10 15 

Leu Leu Phe Leu Leu Leu Leu Leu Met Leu Leu Ala Asp Pro Ala Leu 

20 25 30 

Pro Ala Gly Arg His Pro Pro Val Val Leu Val Pro Gly Asp Leu Gly 

35 40 45 

Asn Gin Leu Glu Ala Lys Leu Asp Lys Pro Thr Val Val His Tyr Leu 

50 55 60 

Cys Ser Lys Lys Thr Glu Ser Tyr Phe Thr He Trp Leu Asn Leu Glu 
65 70 75 80 

Leu Leu Leu Pro Val lie lie Asp Cys Trp He Asp Asn He Arg Leu 

85 90 95 

Val Tyr Asn Lys Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly Val Asp 

100 105 HO 

Val Arg Val Pro Gly Phe Gly Lys Thr Phe Ser Leu Glu Phe Leu Asp 

115 120 125 

Pro Ser Lys Ser Ser Val Gly Ser Tyr Phe His Thr Met Val Glu Ser 

130 135 140 

Leu Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly Ala Pro 
145 150 155 160 

Tyr Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe Leu Ala 
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165 170 175 

Leu Arg Glu Met He Glu Glu Met Tyr Gin Leu Tyr Gly Gly Pro Val 

180 185 190 

Val Leu Val Ala His Ser Met Gly Asn Met Tyr Thr Leu Tyr Phe Leu 

195 200 205 

Gin Arg Gin Pro Gin Ala Trp Lys Asp Lys Tyr He Arg Ala Phe Val 

210 215 220 

Ser Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg Val Leu 
225 230 235 240 

Ala Ser Gly Asp Asn Asn Arg He Pro Val He Gly Pro Leu Lys lie 

245 250 255 

Arg Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu Pro Tyr 

260 265 270 

Asn Tyr Thr Trp Ser Pro Glu Lys Val Phe Val Gin Thr Pro Thr He 

275 280 285 

Asn Tyr Thr Leu Arg Asp Tyr Arg Lys Phe Phe Gin Asp He Gly Phe 

290 295 300 

Glu Asp Gly Trp Leu Met Arg Gin Asp Thr Glu Gly Leu Val Glu Ala 
305 310 315 320 

Thr Met Pro Pro Gly Val Gin Leu His Cys Leu Tyr Gly Thr Gly Val 

325 330 335 

Pro Thr Pro Asp Ser Phe Tyr Tyr Glu Ser Phe Pro Asp Arg Asp Pro 

340 345 350 

Lys lie Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Lys Ser Ala 

355 360 365 

Leu Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Gin Val Leu Leu 

370 375 380 

Gin Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn Ala Thr 
385 390 395 400 



WO 03/078624 PCT/JP03/03136 

19/21 

Thr Leu Ala Tyr Leu Lys Arg Val Leu Leu Gly Pro 
405 410 

<210> 15 
<211> 444 
<212> PRT 
<213> Human 

<400> 15 

Met Gly Leu His Leu Arg Pro Tyr Arg Val Gly Leu Leu Pro Asp Gly 

15 10 15 

Leu Leu Phe Leu Leu Leu Leu Leu Met Leu Leu Ala Asp Pro Ala Leu 

20 25 30 

Pro Ala Gly Arg His Pro Pro Val Val Leu Val Pro Gly Asp Leu Gly 

35 40 45 

Asn Gin Leu Glu Ala Lys Leu Asp Lys Pro Thr Val Val His Tyr Leu 

50 55 60 

Cys Ser Lys Lys Thr Glu Ser Tyr Phe Thr lie Trp Leu Asn Leu Glu 
65 70 75 80 

Leu Leu Leu Pro Val lie He Asp Cys Trp He Asp Asn lie Arg Leu 

85 90 95 

Glu Cys Ser Gly Ala He Ser Ala His Tyr Thr Ser Ala Ser Gin Ala 

100 105 110 

Gin Ala Leu Leu Leu Pro Gin Thr Pro Asp Asn Trp Asp Tyr Arg Leu 

115 120 125 

Val Tyr Asn Lys Thr Ser Arg Ala Thr Gin Phe Pro Asp Gly Val Asp 

130 135 140 

Val Arg Val Pro Gly Phe Gly Lys Thr Phe Ser Leu Glu Phe Leu Asp 
145 150 155 160 
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Pro Ser Lys Ser Ser Val Gly Ser Tyr Phe His Thr Met Val Glu Ser 

165 170 175 

Leu Val Gly Trp Gly Tyr Thr Arg Gly Glu Asp Val Arg Gly Ala Pro 

180 185 190 

Tyr Asp Trp Arg Arg Ala Pro Asn Glu Asn Gly Pro Tyr Phe Leu Ala 

195 200 205 

Leu Arg Glu Met He Glu Glu Met Tyr Gin Leu Tyr Gly Gly Pro Val 

210 215 220 

Val Leu Val Ala His Ser Met Gly Asd Met Tyr Thr Leu Tyr Phe Leu 
225 230 235 240 

Gin Arg Gin Pro Gin Ala Trp Lys Asp Lys Tyr He Arg Ala Phe Val 

245 250 255 

Ser Leu Gly Ala Pro Trp Gly Gly Val Ala Lys Thr Leu Arg Val Leu 

260 265 270 

Ala Ser Gly Asp Asn Asn Arg lie Pro Val He Gly Pro Leu Lys lie 

275 280 285 

Arg Glu Gin Gin Arg Ser Ala Val Ser Thr Ser Trp Leu Leu Pro Tyr 

290 295 300 

Asn Tyr Thr Trp Ser Pro Glu Lys Val Phe Val Gin Thr Pro Thr lie 
305 310 315 320 

Asn Tyr Thr Leu Arg Asp Tyr Arg Lys Phe Phe Gin Asp lie Gly Phe 

325 330 335 

Glu Asp Gly Trp Leu Met Arg Gin Asp Thr Glu Gly Leu Val Glu Ala 

340 345 350 

Thr Met Pro Pro Gly Val Gin Leu His Cys Leu Tyr Gly Thr Gly Val 

355 360 365 

Pro Thr Pro Asp Ser Phe Tyr Tyr Glu Ser Phe Pro Asp Arg Asp Pro 

370 375 380 

Lys He Cys Phe Gly Asp Gly Asp Gly Thr Val Asn Leu Lys Ser Ala 
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385 390 395 400 

Leu Gin Cys Gin Ala Trp Gin Ser Arg Gin Glu His Gin Val Leu Leu 

405 410 415 

Gin Glu Leu Pro Gly Ser Glu His He Glu Met Leu Ala Asn Ala Thr 

420 425 430 

Thr Leu Ala Tyr Leu Lys Arg Val Leu Leu Gly Pro 
435 440 



